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1. losicHuTeIbHAS 3aIIUCKA

JlaHHBIE METOAMYECKUE YKA3aHUs IIPEAHA3HAYAI0TCA U1l OKa3aHMs IIOMOILHU CTyIeHTaM B
BBINOJIHEHUH MTPAKTUYECKHUX paboT 1Mo yueOHOH nuctuminae «buonorusy.

B xoz1e npakTHuecKuX 3aHATHIA, KaK 0OHOM U3 (OPM CHCTEMATHYECKUX YUEOHBIX 3aHITHH,
oOyyaromuecs: MpUOOpPETaroT HEOOXOAUMbIE YMEHUS M HABBIKA IO TOMY WJIM MHOMY Da3leiry
M3y4aeMOM TUCLUIIIMHBI

OO11ue neau NpakTUYECKOro 3aHATHS CBOAATCS K 3aKPEMJICHUIO TEOPETHUECKUX 3HAHUH,
Oonee TIIIyOOKOMY OCBOCHHIO YK€ HMEIOIIUXCA y OO0y4arollMXcs yMEHUH U HaBBIKOB U
OpUOOPETEHUI0 HOBBIX YMEHMH M HABBIKOB, HEOOXOIUMBIX MM JJIsI OCYLIECTBICHMS CBOEH
npoeCCHOHATBHON JIeATEIbHOCTH M COCTABIISIIOIIMX KBaTU(HUKAIIMOHHBIE TpeOOBaHUSA K
CIIELIUAIIUCTY.

OCHOBHBIMU 337JauaMy IPAKTUUECKUX 3aHATUH SIBISAIOTCS:

* yry0JIeHHE TEOPETUICCKON U IPAKTHYECKOM MOATOTOBKH;

* npulIMKeHne yaeOHOro nporecca K peajibHbIM YCIOBUSAM pabOThl TEXHHKA,

* pa3BUTHE UHULMATUBBI U CAMOCTOSTEILHOCTH O0YYaIOLINXCSl BO BPEMSI BBIIIOJIHEHUS UMU
IIPAKTUYECKUX 3aHATUI.

[IpakTnueckue 3aHATHsS CrPYNIMPOBaHbBl IO T€MaM IMPOrpaMMbl Kypca MU COIEpKar
PEKOMEHIallMM 110 BBINOJHEHUIO 3aJaHUM, 3aJa4d, KOHTPOJIBHBIE BOIPOCHI IS IPOBEICHHUS
IIPaKTUYECKHUX 3aHITUH.



Pasznea 1. KiieTtka — cTpyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA KUBOTO

Teme 1.2. CTpYKTYPHO-(PYHKIHMOHAIbHASL OPraHU3AHUS KIETOK
IIpakTnyeckoe 3ansaTue Ne 1

Tema 3anaTusa: KierouHas teopus. TUIBl KIETOYHOM OpraHU3alMU: IPOKAPUOTUYECKUN U
syKapuoTHuecKuid. OHOKIETOYHBIE U MHOT'OKJIETOUHBIE OPTraHU3MBI.
Hean 3ansiTus: V3yuynTh OCHOBHBIE 1OJI0KEeHUs KiieTouHoi Teopun T. [1IBanna u M. Illneinena,
03HAKOMMTHCS C TUIIAMU KJIETOYHON OpraHU3alMH.
IIpnoOperaeMble yMEHUS U HABBIKU:
- OcymecTBasaTh NPOGHECCHOHATBHYIO NIEATEIbHOCTh B YCIOBUSX OOHOBIEHUS €€ Iienel,
COIEp)KAHUsSA, CMEHBI TEXHOJIOTUI;
- CpopmupoBaTh 3HaHUS O CTPOCHUH PA3HBIX THUIIOB KIIETOK.
IIpopoxuTEeILHOCTH 3aHATHSA: 2 Yaca.
ITopsinok n MeTOAUKA BBINOJTHEHUS 3aJaHUM:
3apnanme 1. IlepeuncnuTe OCHOBHBIE MOJOXEHHS KIETOYHOM Teopun. Kakue OTKpbITUS
Croco0CcTBOBAIM (POPMUPOBAHUIO KIIETOUHOU TeOpuu? YKaKUTE UMEHA YUCHBIX U UX BKIIA/.
3ananme 2. M3yunte OCHOBHBIE TUIIBI KJIETOUHOW OpraHU3aliy. 3allUIINTe OCHOBHBIE (YHKLIUU
OpPraHOUJIOB DYKAPHOTUYECKOW M MPOKAPUOTUUYECKON KJIETOK. Pe3ympTaThl 0hOpMUTH B BUIE
Tabaur 1.1, 1.2.
Ta6auna 1.1 - Crtpoenue u pyHKINN OpPraHOUIOB IPOKAPUOTUYECKOMN KIETKH

OcHOBHbIE OPraHONABI Crpoenne DOyHKIMHU

1. Iuromiazma

2. IuTomaazMaTHyecKas
MeMOpaHa
SIIC

SAnpo

MuToxoHaApUM

Puodocompl

JInzocoMmbl

3
4
5
6. Annapart [oabaku
7
8
9

Knerounblii ueHTp

10. KiierouHasi cTeHKa

11. PuGocompbl

12. IlnacTuabl
(XJyopomacrsl,
Xpomomnjacrsl,

JlelkomjacThbl)

Ta6auua 1. 2 — Crpoenue u GyHKIUU OPraHOUAOB MPOKAPUOTUUECKOMN KIIETKU

OcHOBHBIC OPTraHOM/IbI Crpoenne DyHKIUH

1. Iuromiazma

2. HuTomaazMaTuyeckas
MeMOpaHa

3. Kuerounas creHka

4. Kamncyaa




5. Pu6ocoMbIl

6. Hykueoun

7. OpraHouabl [IBUKEHUS
(KTYTHKM, TTHJIN)

3ananue 3. M3yunre HekneTounyo Gopmy xu3Hu. Uto Takoe Bupychl? KakoBbl UX OCHOBHBIC

XApaKTEPUCTUKU M II0OYEMY HX HE CYUYHUTAIOT KHWBBIMU OpraHI/ISMaMI/I? 3apI/ICYI7ITe CTPOCHHC

BUPYCHOM KIJIETKHU.
3ananmue 4. 3anonnute Tadbnuiy 2.1 «XapakTepHble 0COOCHHOCTH BUPYCOBY.
Tab6auna 2.1 — XapakTepHble 0COOEHHOCTU BUPYCOB

CxoacTBo ¢ oxuBbiMH | OTIHYHE oT skuBbIX | Cnenuduyeckue 4epThl
OpraHu3MamMu OPraHu3MoB

1.

2.

3.

3aganue S. [IpuBenuTe npuMepbl OCHOBHBIX BUOB BUPYCHBIX U OaKTepUaIbHBIX 3a00JI€BaHUM.

VYKakuTe OCHOBHBIE 0COOEHHOCTEHN IMPUMCHCHUA AHTHOHMOTHKOB.

Od¢opmiienue oryera:
OTyeT N0MKEeH CONEePKaTh:

1.

2.
3.
4.

HasBaHue TeMbl IpakTU4eCKOi paboTh;

Lens paboTsr,

BremogHeHHBIC IMPAKTUYCCKUC 3aaHUA
3axroueHue (BbIBOBI IO MPaKTUYECKON padoTe).

I[0Maumee 3aJlaHHuE:

1.
2.

©o ok~ w

N3y4uTh OCHOBHBIE OJIOKEHUS KJICTOYHOM TEOpHH;

M3y4uTh OCHOBHBIE THIbBI KJIETOYHOW OpraHU3alllM, 3HaTh CTPOEHHE O (DYHKIMH
OpPraHOUJIOB JJAHHBIX TUIIOB KJIETOK;

3apucoBaTh JKUBOTHYI0/0aKTepHUalbHYIO KJIETKY (Ha BHIOOD), YKa3aTh OPraHOUIbI;
N3yunTh HEKIIETOYHYIO ()OPMY JKU3HH, 3apPUCOBATH CTPOCHUE BUPYCHON KIIETKH;
Jlatb onpenienieHre NOHITHIO «OaKTepuodarn»;

[IpuBecTu npuMepbl BUPYCHBIX U OaKTEpUATIbHBIX 3a00I€BaHUM.

OcHOBHbBIC HCTOYHUKH HH(OPMaALINH:

1.
2.

Koncnekr nekunu;

Koncrantunos B. M. O6mas 6uomnorus : yaeonuk mis CITO B. M. KoncrantuHos, A.
I'. Pe3anos, E.O.®DaneeBa; o pea. B.M.KoncrantunoBa. — 5-e usm., crep. — M. :
Wznarensckuil nenTp <KAxkanemus>>, 2008. — 256 c.

Kysnemnora T. A. O6mast 6uonorus : yueoHoe mocodue mist CI1O / T. A. Ky3nerosa,
U. A. baxxenoBa. — 2e u3g.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144 c.

Tema 1.4. O0OMeH BeliecTB U NpeBpalieHue JHEPIUU B KJIeTKe
IIpakTuyeckoe 3ansitue Ne 2

Tema 3ansaTusi: Marpuunsie Tporecchl B KieTke. buocunres O6enkoB. Pemenue 3amau Ha

ONPECACIICHUC ITOCTICAOBATCIIbBHOCTH HYKJIICOTU 0B, AMUHOKHCIIOT B HOPMC U B CJIy4aC NU3MCHCHU A

nocieaoBaTeabHocTH HykieoTuaoB JIHK.



Hean 3ansaTusi: M3yduts CTpoeHHE OCHOBHBIX BHJIOB HYyKJIeMHOBBbIX kucioT: JIHK, PHK,
XpoMocoM. M3yduTh OCHOBHBIC MaTPUYHBIC MPOIIECCHI B KJIETKE: peIIUKaIis, OMOCHHTE3 Oerka,
pernapanus, TEHETUYECKUN KO U €ro CBOKMCTBA. [103HAKOMUTBCS C OCHOBHBIMU THIIAMHM 33/1a4 HA
ONPEAEIIEHUS MTOCIEI0BATEIIBHOCTEN TPUILIIETOB, KOJIOHOB U aHTUKOJ0HOB JIHK 1 PHK.

IIpuoOperaemble yMeHUS] M HABBIKH:

- OcymecTBiiATh NpO(HEeCCHOHATBHYIO IESITeNbHOCTh B YCIOBHUSIX OOHOBIIECHUS €€ IielieH,
COJIepXaHUsl, CMEHbI TEXHOJIOTU;

- ChopmupoBath 3HaHUS O CTPYKTYPHO-(PYHKIIMOHATIBHBIX (paKTOpax HACIEICTBEHHOCTH

IIpoxo/KUTEIbHOCTD 3aHATHSA: 2 Yaca.

Iopsaok 1 MeTOAMKA BBITIOJIHEHUS 3aJAHMIA:

3aganue 1. Yro Takoe metabomm3m? Kakue Buabpl MeTabomn3ma Bbl 3HaeTe?

3aganue 2. [lepeurciute sTansl OMOCHHTE3a OelIKa. YKaXUTE IS KaXKI0T0 3Tara OCHOBHBIC
MIPOIIECCHI.

3apanme 3. JlailiTe omnpeneneHUEe TMOHATHIO «HYKJIEMHOBbIE KHUCIOTB». CocTaBbTe
cpaBauTenbHy0 xapakrepuctuky JJHK u PHK. Pesynbratsl BHecuTe B Tabnuiy 3.1

Taoauna 3.1 — CpaBuurtenbHas xapakrepuctrka [JHK u PHK

Ipusznaku JHK PHK

MecToHaxo0xkAeHUE B
KJIeTKe

Poan

Crtpoenue

Monomepsl

3ananue 4. 3anummTe ONPeICICHUS OCHOBHBIX TeHETHYCCKIUX TCPMUHOB: XPOMOCOMA, TCH,
KapUOTHUII, TEHOTHUTI, (DEHOTHII, TOMOJIOTUYHBIE W HETOMOJIOTHYHBIC XPOMOCOMBI, TaIUIOWIHBI U
JUTUTOUTHBIN HA0Op KIIETKH.

3ananmue 5. Jlaiite onpenenenre MoHATUIO «[ €eHETHYECKUN KOI» M 3alUIIIUTE €r0 OCHOBHBIE
CBOMCTBA.

3aganue 6. [lepeuncnure OCHOBHBIE MATPUYHBIC MPOIIECCHI, MPOMCXOMAIINE B KIETKE.
[TonpoGHO onumKTe CTaAUU OMOCUHTE3 OeTKa.

3aganue 7. Pemure 3a1aun Ha OMpeENIeHUs TOCIEI0BATENbHOCTH TPUILIETOB, KOAOHOB U
antukonoHoB JIHK u PHK, ucnons3yto tabnuity reHeTrndeckoro kojaa. (3agaun Ha OMOCHHTE3

Oenka):
3adaua 1. lan ydactok maTpuyHoi (Tpanckpudupyemoit) nenu JJHK: AAT-AI'T-I'HI-TTT-
AT Onpenenute mnocnenoBarenbHOCTh  KogoHOB WPHK, antukomonoB TPHK wu

AMUHOKHUCIIOTHYIO  IIOCJIEIOBATEIbHOCTh CHUHTE3MPYEeMOTOo OeNka, HCIONb3ysd  TaOiuIly
TE€HETUYECKOTO KOJIa.

3a0aua 2. ®parment uenu UPHK wuMeer mocnenoBaTensHOCTh HYKJICOTHAOB:
HNUIALLIITIAT'YA. Onpenenure nocienoBaTenbHOCTh HykiaeoTuoB Ha JIHK, anTukomgonsl
TPHK u mociienoBaTebHOCTF aMUHOKHCIIOT BO ()parMEeHTE MOJICKYJIbI O€JIKa, UCTIONb3Ys TaOIHITy
T€HETUYECKOTO KOJIa.

3aoaua 3. ITocnenoBarenbHOCTH HYKJIEOTHJIOB ¢parmenTa enu
JHK AATIHAITTHALTIA. Onpenenure mnociaeqoBaTelbHOCTh HyKiIeoTHAOB B H-PHK,
AMUHOKHCIIOT B MOJMMNENTUAHON 1enu. YUTO Mpou30MIeT B MOJMIENTHJIE, €CIIU B pe3yJbTaTe
MyTallud BO (pparMeHTe T'eHa BBIMAAET BTOPOU TPUIUIET HYKIeOTHA0B? Mcnonbs3yiiTe Tabnuily
TeHT.KOAA.



Odopmiienue oTyera:

1. Otyer noyKeH copepKaTh:

2. Ha3BaHue TeMbI IPaKTHYECKON pabOTHI;

3. Lenb paboThr;

4. BBINONHEHHEIE MPAKTUYCCKUC 3aTaHUA

Pucynok 1 — Tabnuia reHeTH4€CKOro Koja

5. 3axmroueHue (BBIBOABI IO MPAKTUUYECKON padoTe).

JJomamnee 3axanme:

OCHOBHOM

TCPMHHBI U

CBOMCTBA

AITOPUTMOM
OuoCHUHTE3

HCTOYHUKH

JIEKIIUY,

B. M.

Fesernueckui kog (MPHK)

fepnoe Bropoe ocHOBaHue Tpetoe
OCHOBaHue OCHOBaHue
Y U A r
Dex Cep Twvp Lmc Y
v Qex Cep Twp Luc 1]
Nen Cep - — A
Nen Cep — Tpu r
Nen Mpo rmc Apr Y
m Nen Mpo rc Apr U
Nen Mpo s Apr A
Nen Mpo rnH Apr r
Wne Tpe AcH Cep Y
A Wne Tpe AcH Cep u
Wne Tpe Nuz Apr A
MeT Tpe Nuz Apr r
Ban Ana Acn rnn Y
r Ban Ana Acn ran U
Ban Ana ray nn A
Ban Ana rny v IF

1. N3yuuts
TEOPETUYECKUN MaTepuai
MPaKTUYECKOH  paloThI:
oTpe/ieNIeHUs!.

2. Beryauts
TEHETUYECKOT0 KOJ1a.

3. Pazo6patecs ¢
peleHus 3a1a4 Ha
OerKa B KJIETKE.

OcHoBHBIE
uHpopmanuu:
1. Koncnekr

2. Koucrantuuos
O6mas ononorus

yueonuk s CIIO B. M. KoncrantunoB, A. I'. PesanoB, E.O.DaneeBa; mo pen.
B.M.KoncTtantunoBa. — 5-e u3f., crep. — M. : U3natenbckuii nuentp «Akanemus», 2008. —

256 c.
3.

KysnemoBa T. A. OOmias Ouomorus

yuebHoe mocooue mius CIIO / T. A.
Kysnenona, 1. A. baxxenoBa. — 2e uza.,crep. — Cankrt-IletepOypr : Jlanp, 2021. — 144 c.



Pa3nes 2. Ctpoenue u GyHKIMH OpraHusmMa
Tema 2.2. ®opMbI pa3MHOKEHNSI OPTAHU3MOB
IIpakTuyeckoe 3ansaTue Ne 3
Tema 3ansiTusi: Gopmbl pa3MHOXKEHUSI OPraHU3MOB. becrosoe u mojioBoe pa3MHOkKeHUe. Buib
Oecnionoro pazmHoskeHus. [lonoBoe pazmuoxenue. ['amerorenes y ;kuBoTHbIX. CriepMaToreHes
u oorenes. CTpoeHue MoJIOBBIX KJIeTOK. OMI0J0TBOpPEHHUE.
Heab 3ansaTus: M3yunts ocHOBHBIE (POPMBI pa3MHOXKEHHS OPraHU3MOB, 3Tallbl FTAMETOreHEe3a
(criepmaToreHesa U 0OreHe3a y dKHUBOTHBIX ), CTPOCHHE MOJIOBBIX KJIETOK.
IIpuodperaemble yMeHUS] M HABBIKH:
- OcymecTBIATh MPOPECCHOHATBHYIO JACSITSILHOCTD B YCIIOBUSX OOHOBIICHUS € LIeJIeH,
COAEp)KaHUsA, CMEHBI TEXHOJIOTUH;
- ChopmupoBats 3HaHUS 0 (POopMax pa3sMHOKEHUS OPTaHU3MOB
IIpoaoKuTeTIbHOCTH 3aHATHS: 2 Yaca.
IMopsinok U MeTOAUKA BbINOJTHEHUSI 3a/1aHUIA:
3aganue 1. Uro Takoe pazmuoxkenue? Kakue GopMbl pa3MHOKEHHsI Bbl 3HaETE?
3aganue 2. [laiiTe onpenenenre noHaTUio «becnonoe pasMHOKEeHHE». 3anonHuTe Taduiy 3.1.
Tabmuna 3.1 — @opmbl 6€CHOIOT0 pa3MHOKEHUS

dopma 6ecno10ro pa3sMHOKEHHUS Oco0eHHOCTH Pa3MHOKEHUS

1. Jdenenue

2. Cnopynsiust

3. BereratuBHOE Pa3MHOKCHUC

4. [ToukoBaHue

5. ®parmMeHTanus

6. KnnonupoBanue

3ananme 3. [laiite onpenenenue nouaruto «IlomoBoe pazMHOXKeHHE». 3amonHUTe TadbIuIy 3.2
Tabmuua 3.2 — @opMbl TOJIOBOTO Pa3MHOKEHUS

®opMa 10JI0BOI0 Pa3MHOKEHH S Oco0eHHOCTH pa3sMHOKeHUSs

1. Kousroramus

2. [Taptenorenes

3. CnusiHuE MOJOBBIX KJIETOK
(OnnogoTBOpEHME)

3aganue 4. Uto Takoe ramerorene3? Kakue Buasl raMeToretesa Bbl 3HaeTe?
3ananmue S. [lepeuncnute OCHOBHBIE CTA/IMH CIIEPMATOT€HE3a KUBOTHBIX. 3ApUCYITE CTPOEHUE
CIEpPMAaTO30M/1a U YKAKUTE €r0 OCHOBHBIE CTPYKTYPHBIEC YaCTH.
CnepmaToreHes mpoucXOQUT B CEMEHHUKAX U BKJIFOYAET YEThIPE CTaJANU: Pa3MHOKEHHUE, POCT,
co3peBaHue U POPMHUPOBAHUE:

1. Tlepumon pa3MHOXEHHS -

2. Tlepuon pocra -

3. Ilepmon co3peBanus —

4. Tlepuon popmupoBaHus -



3ananmue 6. [lepeuricinnte OCHOBHBIE CTAIUU OOT€HE3A JKUBOTHBIX. 3apUCYHTE CTPOEHUE
SUIICKIICTKU U YKAKUTE €r0 OCHOBHBIE CTPYKTYPHBIE YaCTH.
OBoreHe3 nNpouCXoIUT B SUYHUKAX U BKJIIOYACT TPU CTAAUU: PA3MHOXKEHUE, POCT U CO3PEBaHUE:!
1. Ilepuon pa3mMHOXKEHUS -
2. Tlepuon pocra -
3. Ilepmon co3peBanus -
3apanme 7. Uto Takoe omoaorBopenune? Kakue Bl OIIOJ0TBOPEHUA Bbl 3HaeTe? CocTaBbTe
CXEMY BHJIOB OILIOIOTBOPCHHSI.

Odopmienue oryera:

OTuer HOKEH COJepKaTh:

HazBanue TemMbl IpakTU4ecKoi padoThl;
Lens paboTsr,

BeInonHeHHbIe TpaKTHYECKUE 3a/1aHUs

ok 0w E

3axuroueHue (BBIBOABI IO MPAKTUUYECKOU padoTe).
JlomamiHee 3agaHne:
1. U3yuyuTh OCHOBHOW TEOPETHUECKUN MaTepUas MPAKTUYECKON pabOThl: TEPMHUHBI U
olpeseeHusl.
2. BBIy4nTb dTambl TaMeTOTeHE3a KUBOTHBIX
3. BBIy4nTH OCHOBHBIC BUJIBI PA3MHOKCHHSI JKUBBIX OPTaHU3MOB.
OcHOBHBIE HCTOYHUKU HH(POPMAIIUHA:
1. KoHcrekt nexiuu;
2. KoncrantunoB B. M. O61mas 6uosnorus : yueonuk ans CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.KoncrantunoBa. — 5-e u3g., crep. — M. :
W3narensckuil neHTp «Akagemus», 2008. — 256 c.
3. Kysnenosa T. A. O6uras 6uonorus : yuedHoe nocodue 1 CIIO / T. A. Ky3nenosa,
U. A. baxxenosa. — 2e u3n.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.

Tema 2.4. 3aKoHOMEpPHOCTH HAC/IEIOBAHUS NIPU3HAKOB
IIpakTuyeckoe 3ansaTue Ne 4

Tema 3ansTus: Pemienue 3a7a4 Ha onpe/ielieHHe BEpOSITHOCTH BOSHUKHOBEHHU S HACJIEICTBEHHBIX
MPU3HAKOB MPU MOHO-, JIU-, TTOJIUTHOPUIHOM U aHAIM3HPYIOIIEM CKPEIIMBAHUU, COCTABIICHUE
TEHOTUIMYECKUX CXEM CKpeIllUBaHUs
Heanr 3anaTus: M3yuynTh 3aKOHOMEPHOCTH HacieAOBaHHWS npu3HakoB. [lo3HakoMuThCs ¢
byHIaMEHTAIBPHBIMA 3aKOHAMH TEHETHKH, OTKphIThiMH [ .Mennenem. HayuuTbes pemarth
OCHOBHEIE THITBI T€HETUYECKHUX 3a7a4.
IIpuodperaemMmble yMeHUsI M HABBIKH:
- OcymecTBiaTh MNpohecCUOHATBHYIO JEATEIBPHOCTh B YCIOBHSIX OOHOBJICHHUS €€ IIeJeH,
COJIepXaHUsl, CMEHbI TEXHOJIOTHUH;
- ChopmupoBats 3HaHUS O (PyHIAMEHTATHHBIX 3aKOHAX T€HETUKH
IIpoxo/LKNTEeIBLHOCTD 3aHATHSA: 2 Yaca.
IHopsiaok ¥ MeTOAMKA BHINOJIHCHUSA 3aJaAHU I
3aganue 1. 3anunnTe oCHOBHBIE 3aKOHEI . Mennemns.
3amanme 2. 3anumute cieayronme onpeaenenus: ['enotun, @enoturn. JloMMHaHTHBIE TPU3HAKH,
PenieccuBHbie TIpU3HAKKU, AJUIeNbHBIC T€HbI, AHATU3UPYIOIIEe CKpemuBaHue, MoHOTHOPHIHOE
cKpemuBanue, HemonHoe noMuHUpOBaHKE.



3aganue 3. Pemure 3agaun:

3agaya 1. Kakoe moToMcTBO 1O ()EHOTUNY M TEHOTUITY OKMAAETCS OT CKPEUIMBAHUS CEPBIX
TeTePO3UTOTHBIX MblILIEH? V3BECTHO, UTO cephIii IBET TOMUHUPYET HAJl YEPHBIM.

3agaua 2. ['onyOornaselii My4rnHa, 00a pOAUTENS KOTOPOrO MMEIH KapHe Iia3a, KCHUJICS Ha
Kaperyia3oil >KeHIIMHE, OTel] KOTOPOi MMeIN Kapue Iiias3a, a MaTb — romayosie. Ot sToro 6paka
poauiics rosy6oriiasblii celH. Onpenenure reHOTUIIBI BCEX YIOMSHYTBIX JIMLL.

3agaua 3. CkpecTwiin pacTeHHs] 3€MIISHUKM C KPAacHbIMHU IUIOAAMHU U JUIMHHOYEPEIIKOBBIMU
JUCTBAMHU C PACTEHUSIMM 3EMIITHUKU € OCJIBIMU IUIOJAMHM M KOPOTKOYEPEIIKOBBIMU JHCThIMHU.
Kakoe MoxeT OBITb IOTOMCTBO, €CJIM KpacHas OKpacka M KOPOTKOYEPEUIKOBBIC JIUCTbS
JOMUHUPYIOT, TIPU 3TOM 002 POJAUTENBCKUX PACTEHUS T€TEPO3UTOTHBI?

3agaua 4. CkpecTiiin IbIHU ¢ O€JIBbIMU OBaJbHBIMU IUIOJAAMHU C PACTEHUSMM, UMEBIIUMHU O€JIbIe
MIAPOBHIHBIC IUIOABL. B TOTOMCTBE TONydYeHBI cieayromume pacteHus: 3/8 ¢ OenbiMu
OBaJIbHBIMHU, 3/8 ¢ OenbIMH IIApOBUIHBIMH, 1/8 ¢ skenThiMU OBaJbHBIMH U 1/8 c KenThiMU
HIapOBUIHBIMU IU101aMu. OTpeieIuTe FTeHOTUIIBI UCXOJHBIX PACTEHUI U IOTOMKOB, €CJIU Y JIbIHU
Oemnast OKpacka JOMUHHUPYET HaJl JKeJl TOH, oBajbHasA (hopMa IJ10ja — HaJl IIapOBUIHOM.

3agauya 5. V yenoBeka noJ100pOAOK C TPEYTOJIbHOM IMKOW IOMUHUPYET HAJ] IIaIKUM, CBOOOIHAS
MOYKa yXa HaJl HECBOOOJHON. DTU NMPU3HAKU HACIEIYIOTCS He3aBUCHUMO. JKEeHIMHA C II1aJJKuM
0100POIKOM M HECBOOOTHOM MOYKOW yXa BBIXOHT 3aMYXK 332 MY)KUMHY, UMEIOIIET0 CBOOOIHYIO
MOYKY yXa M TPEyroJbHYIO SIMKY Ha 1mo0opoake. 3BecTHO, 4TO MaTh MY>KYHHBI UMeEJIa TIaIKAN
o00POIOK M HECBOOOIHYIO MOUKY yXa.

CKOJIbKO THUIIOB raMeT 00pa3yeTcs y My 4HUHBbI?

CKOJIBKO Pa3HbIX T€HOTUIIOB MOKET OBITh CPE/IM MOTOMKOB 3THX CYNpPYyroB?

CKOJIBKO pa3HbIX (PEHOTHIIOB MOXKET ObITh CPEeIU OTOMKOB 3TOW CYNpPY>KECKOH mapbl?

KakoBa BepoSTHOCTB, UTO PeOEHOK B ATOH ceMbe OyJIeT MOX0XK Ha MaTh?

3agaua 6. YV cobak BHcAuYee yXO JOMHHHMPYET HaJ CTOSYMM, 4YepHas OKpacKa IIEepCTH Haj
Kopu4HeBoil. CKpeluBai YMCTOMOPOAHBIX YEPHBIX COOAKM C BUCSYMMH yIIAMM C COOAaKamH,
MMEIOUIMMHI KOPUYHEBYIO OKpPACcKy IIEPCTU U cTosture yiu. [lomyueHHble riOpuabl CKpeIruBain
MeX1y COOOM, oTy4yasi HOTOMCTBO.

CKOJIBKO Pa3HBIX TEHOTUIIOB JJOJDKHO MOJTYYUThCS Cpean MeHKOBF2?

CKOJIbKO pa3HBIX (PEHOTHUIIOB CpeIn MCHKOB F2?

Kakas yactb menkoB F2 ¢peHOTUIIMUECKH T0JIKHA OBITH MOX0Ka Ha THOpUAF|?

Kakast yacTth meHkoB F210kHO OBITH TOMO3UTOTHA?

Kakas yacth meHkoB F210mkHa UMeTh TeHOTHM, OJ00HBIN reHoTUIy THOpua0BF|?

3amaua 7. Y apOy30B 3esieHast OKpacka IJI0JI0B JOMUHUPYET HaJ| MOJI0CAaTO|, a Kpyrias ¢Gopma
IUIOJIOB - HaJ| Y/UIMHEHHOM. DTH MPU3HAKKU HACIEAYIOTCS He3aBUCUMO. OT CKpELIMBaHUs COpTa C
M0JIOCATBIMH, YUTMHEHHBIMU TJI0JJaMH C COPTOM, UMEIOIINM 3€JI€HbIE KPYTJIbI€ IJI0]IbI, TOTYYEeHBI
rubpuasl. Ckpemubanue ruOpuaoB gano 320 noromkoB Fa.

CKOJIBKO pa3HBIX ()eHOTHIIOB UMeeTcst BF2?

CKOJIbKO pa3HbIX T€HOTUIIOB CpeAr pacTeHU Fac 3en€HBIMU KPYIIIBIMU II01aMU ?

Ckonpko pacTeHu#l F2lonHOCThI0 TOMO3ZUTOTHBI?

CkoibKo pacTeHUIF2110X0ku Ha pOAUTENBCKYIO (DOPMY C TOJIOCATHIMH, YATUHEHHBIMH IJI0aMu?
Ckonbko pacteHuii F2, UMEIOT Takoif e reHoTHn Kak ruopuasiF|?

Odopmienue oTuera:
OTuer J0KEH COIepKATh:
1. HaszBanwue TeMbl TPaKTUUECKON PabOTHI;



2. llens paboTHI;
3. BBINOTHEHHBIE MPAKTUYECKUE 3aTaHUS
4. 3akmoueHue (BBIBOJBI MO IPAKTHYECKOH padoTe).

JlomamHee 3a1aHue:

1. W3yuwuts 3akoHBI HaciencTBeHHocTH ['. Mennensi.

2. W3y4uTh OCHOBHOW TEOPETUUYECKHI MaTepUall 3aHATHS: TEPMHUHBI U OTIPEICTICHUSI.

3. JlopemaTh TeHETHYECKHE 3aJa9H.

OcHOBHBIE MCTOYHUKU HHPOpMaAIMHU:

1. KoHCHEKT JIeKIIUH;

2. Koncrantuno B. M. O6mas 6uonorus : yuebnuk mis CIIO B. M. Koncrantunos, A. T
PezanoB, E.O.®aneeBa; mo pen. B.M.KoncrantunoBa. — 5-¢ wu3m., crep. — M.
N3narensckuit ieHTp <<KAxkanemus>>, 2008. — 256 c.

3. Kysnenosa T. A. Obmas 6uonorus : yuebnoe nocodue s CIIO / T. A. Ky3uenona, U. A.
baxenosa. — 2e uzn.,crep. — Cankr-IletepOypr : Jlanb, 2021. — 144 c.

Tema 2.5. CuenuieHHOe Hac/leJ0BaHUe PU3HAKOB
IIpakTnueckoe 3ansaTue Ne 5

Tema 3ausaTusi: Pemenune 3amad Ha ONpelneleHUE BEPOATHOCTH BO3ZHHUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB MPH CIEIJICHHOM HACIEIOBAaHUHU, COCTABICHUE T'€HOTHUITHYECKUX
CXEM CKpEIIMBaHHUS.

Heas 3ansaTusa: ChopMUpoBaTh 3HAHUS O CLEIUIEHHOM HAclIeIOBaHUM TeX MPU3HAKOB, 3a
KOTOpPbIE OTBEUYAIOT I'€Hbl, JIOKAJIIM30BaHHbIE B OJHOM XpOMOCOME, BBIBECTH M C(HOPMYIHPOBATH
3akoH T. I'. Moprana, pacCMOTpPETh BO3MOXXHOCTH AHAJIM3a PACCTOSHUS MEXAY I€HaMH IO
KOJINYECTBEHHBIM XapaKTEPUCTUKAaM TNepeKOMOWHAINK MPU3HAKOB B MOTOMCTBE, MPOJOIKUTH
(dopMHpOBaHNE HABBIKOB PEIIECHHsI TeHEeTHYeCKHX 3a1a4. CPOpMHUPOBATH 3HAHUS O XPOMOCOMHOM
MeXaHU3Me ONpeAeICHNS 1101, O TOMOTaMETHBIX ¥ T€TePOraMeTHBIX OpTaHU3MaXx, CIIETITICHHOM C
[IOJIOM HAacJe0BaHUM NPU3HAKOB, 3a KOTOPbIE OTBEYAIOT T'€HBI, JIOKAIU30BaHHBIE B IOJIOBBIX
XpOMOCOMaX, IPOIOJIKUTE (POPMUPOBAHNE HABBIKOB PEILICHHs TeHETUYECKUX 3a/1ay.

IIpnoGperaembie yMeHHUsI 1 HABBIKH:

- [IpuoOpeTreHne OCHOBHBIX 3HAHUHM O CLIETUIEHHOM HAacJelOBAaHWU T€HOB, O JIOKAIU3aLUU
TeHOB B XpPOMOCOMAX, O TPYMIaxX CLEIUIEHUS! — PacIloJIOKEHHBIX B OJTHOW XPOMOCOME;

- IlpuoOperenne 3HaHWUN O 3aKOHE CIEIUICHHOTO HaclefoBaHusi MopraHa, o poiu
KOHBIOTAIIMH ¥ KPOCCHHTOBEPA B BOSHUKHOBEHUH KOMOMHATUBHOW N3MEHUYNBOCTH, B HAPYIICHUN
3aKOHa CIETUIEHHOTO HACJIeIOBAHNSI.

IIpoxo/KNTEILHOCTH 3aHATHA: 2 Haca.

IHopsiaok ¥ MeTOAMKA BBINOJIHECHUSA 3aJaHU I

3ananme 1. Pemre nanHble TUITBI 3a/1a4 Ha IPUMEHEHHE 3akoHa Moprasa:

3agaya 1. Omnpenenuth reHoTunsl U ¢eHotunsl B F1 u F2 ot ckpemuBaHus
IJIaIKOCEMEHHBIX (A) pacteHuil ropoxa ¢ ycukamu (C), TOMO3UTOTHOTO IO 0O0UM MpHU3HAKaAM, C
MOPUIMHHUCTHIM (@) pacTeHreM 0e3 ycukoB (c). Oba reHa JOKaJM30BaHbI B OJHOH XpOMOCOME,
KPOCCHHTOBEpa HET.

3apaua 2. Omnpenenuth reHoTunsl W (eHotunsl B F1 m F2 oT ckpemuBanus
ragkoceMeHHbIX (A) pacTeHult ropoxa ¢ ycukamu (C), reTepo3uroTHOTO 10 000UM MpU3HAKAM,
C MOPIIUHUCTBIM (&) pacTeHreM 0e3 ycukoB (c¢). O0a reHa JIoKaan30BaHbl B OJHONH XPOMOCOME,
KPOCCHHIOBepa HET.



3apaua 3. YV myx apozodun TéMHas OKpacka Tejla PEIiECCHBHA IO OTHOIIECHUIO K CEepO,
KOPOTKHE KpPbUIbSl — K JUIMHHBIM. B 1abopaTopun CKpemuBaiuch cepble JUTMHHOKPBUIBIE CAMKU
C caMlLlaMH{, MMEIOLIMMHU 4YEPHOE TEJIO M KOPOTKHE KpbUIbsi. B IOTOMCTBE OKa3ajoch CEpbIX
JUIMHHOKPBUIBIX 0co0eit 1394, 4€pHBIX KOPOTKOKPBUIbIX — 1418, 4EPHBIX ATUHHOKPBUIBIX —
287, cepbIX KOPOTKOKpBUIbIX — 288. Omnpenennurte TUII HACIEA0BAaHUS IIPU3HAKOB U PACCTOSHUE
MEX1y T€HaMU, OMPEIEISIONIMME 3TU PU3HAKH.

3ananmue 2. Chopmynupyiite 3aKkoH MopraHa, 4To OH OTpakaer.

3ananue 3. 'enotun ocobu AaCc. CKOJIBKO THUIIOB raMeT OyJeT 0O0pa30BBIBaThCS, €CIU
redbl AC U ac CLETUIEHbl U KPOCCUHIOBEpa HET?

3ananme 4. I'enotun oco6nm AaCc. CkoibKO TUIIOB ramer OyneT oOpa3oBBIBATHCS, €CIIU
redbl AC U ac CIEIUICHBI U pacCcTosiHUE MEKy HUMU 10 Mopranu?

3aganue 5. CKOJIbKO 1Map XpOMOCOM OTBEYAIOT 3@ HACJIEA0BAHNE OKPACKU CEMSH (KeyTas U
3eneHas) v ux Gpopmel (TIankas 1 MOPIIMHKCTAs) y Tropoxa?

3aganue 6. CKOJIBKO Map XpOMOCOM OTBEYAIOT 3a HACJIEIOBaHHE OKpPAcKu Teja (cepas u
yepHasi) U UX GOPMBbI KPbUIHEB (HOPMAJIbHBIE U YKOPOUEHHBIE) Y Ip030(UiIbI?

3aganue 7. Kakoe sBieHue BpI3bIBa€T HapylleHue 3akoHa Moprana?

Odopmienue oTuera:
OTtuer JOKEH COlepIKaTh:

1. HasBanue teMbl npakTudeckoil paboThl;

2 L{enb paboTHI;

3. BrimonHeHHbIE IPAKTHUECKUE 3aJaHHs

4 3axmroueHure (BBIBOBI IO MPaKTUYECKOU paboTe).

JlomaniHee 3agaHne:

1. U3yunts 3akoH Moprana.

2. VI3y4nTh OCHOBHOM TEOPETHUECKUI MaTepUall 3aHSATHS: TEPMHUHBI U OTIPEICIICHHS.
3. JlopemaTs reHeTUYECKHE 3aJa4H.

OcHOBHBIC MCTOYHUKHU MHPOPMALIUN:

1. Koncnexrt nexkmum;
2. KoncrantnnoB B. M. O6mmas ouomnorus : yaeonux i CI1O B. M. KoncTanTHHOB,
A. T. Pezanos, E.O.®agneeBa; mo pea. B.M.KoncrantunoBa. — 5-¢ u3m., crep. — M.

W3natenbekuii meHTp << Akagemus>>, 2008. — 256 c.
3. KysnemoBa T. A. OOmas Ouosorust : ydeOHoe mocoome mius CIIO / T. A.
Kysnenona, 1. A. baxxenoBa. — 2e uz.,crep. — Cankrt-IletepOypr : Jlans, 2021. — 144 c.

Tema 2.6. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH
IIpakTnyeckoe 3ansiTue Ne 6

Tema 3ansaTusi: Pemenue 3amad Ha ONpeAelieHWE THUINIA MyTalluM @pH Iepenade
HaCJIECTBEHHBIX MPU3HAKOB, COCTABIEHUE T€HOTUIINYECKUX CXEM CKPELIUBaHUS.

Henpr 3anstusi: V3yunTh OCHOBHBIE BHJIbl HW3MEHYMBOCTU: HACJIEJICTBEHHAs U
HEHACIIeJICTBEHHAs, 3aKOH T'OMOJIOTMUECKUX psIOB B HacieAcTBeHHOM u3meHuuBoctH (H.U.
Bapunos), MmyTannoHHasi Teopus U3MEHYMBOCTU. Buabl MyTaruii 1 npUYMHBI UX BO3HUKHOBEHUS.
Kapuotun uenmoBeka. HacnmencTtBeHHple 3a0o0sieBaHUS 4YeNOBEKa. | €HHBIE W XPOMOCOMHBIC
00JIe3HU YEeTOBEKA.

IIpuoOperaemble yMeHUS] M HABBIKH:



- ®opmupoBaHue 3HaHUN 00 U3MEHYHUBOCTH MIPU3HAKOB JKUBBIX OPTaHU3MOB;

- 3HAaKOMCTBO C MYTallHOHHOM T€OpHEH U3MEHYUBOCTH, BUIAMH MYTalluid U MPUYMHAMU U3
BO3HHUKHOBEHHUS.

IIpoxo/KNTEIBLHOCTD 3aHATHA: 2 Yaca

Iopsaok 1 MeTOANKA BBITIOJIHEHUS 3aJaHUI:

3ananue 1. JlaiiTe ompeneneHne MOHATHIO «M3MEHUMBOCTHY, MPUBEAUTE OCHOBHBIC BHJIBI
W3MEHYMBOCTH JKUBBIX OPTraHU3MOB.

3ananmue 2. 3anyIIMTe OCHOBHBIE TTOJIOKEHUSI MYTAIIAOHHOW TEOPUH U3MEHYUBOCTH.

3ananme 3. /laiiTe onpeiesieHUE MOHITHIO «MYTAaIUs», IPUBEIUTE OCHOBHBIE BUIbI MyTAIUM.
Pesynbratsl ohopmute B Buze Tabmauisl 8.1.

Tadauua 8.1 — OCHOBHbBIE TUIIBI MyTallUN

Tun Myranuu XapakTrepucTHKa HocaencrBus

1. 'ennblie

2. XpoMocoOMHbBI€

3. 'eHOMHBIE

3aganue 4. Periuth 33a1aun Ha TeHHbIE MYTallUU.

O6pa3zen pemienus 3agaun: Kak u3aMeHUTCs CTpykTypa Oenka, eciu U3 KOJUPYIOIIETO €ro
yuactka JHK S’TTATT TAAATTTUATL 3’ ynanuts nsateiid u 13- caeBa HyKI€OTUIbI?

Pemenune: Iloctpoum monexkyny u-PHK no npuHmmmy KOMIUIEMEHTapHOCTH, a 3aTeM
OIPEAEIIUM IIOCIEN0BATENBHOCT aMUHOKHCIIOT B IIOJIMNIENTUAHON nenu 1o uMmenenui JTHK:

5> TTATTTAAATTTLAT 3’— konoreHHas 1emnb

3> AATALIATTTAAAITL] 5’ — matpuyHas 1iemnp

H-PHK: 5> YVAVI'VAAAVVYVLATL 3’

a/K: ne-uuc-nu3-peH-rix.

IIpousBeneM yka3zaHHble wu3MeHeHusa B crpykrype JIHK wu  BHOBb ompenenum
rnocienoBareIbHOCTh aMUHOKHUCIOT U-PHK: 5 YVAVVAAAVYVYVA 3’ a/k neii-neii-acu-ien.

3agaya 1. Yuactok nenu Oenka Bupyca TaOayHOM MO3aMKHM COCTOUT U3 CIIEAYIOIIHX
aMUHOKHCIIOT: Cep-IJIM-cep-uie-Tpe-mpo-cep. B pesynbrare Bo3aelicteusa Ha MPHK asorucroit
kucinoTsl nuto3uH PHK mpeBpamaercs B ryanud. Onpenenure U3MEHEHHs B CTPOEHHM Oeika
BHpYca nocie Bo3aericTeusa Ha u-PHK azoTucToit kuciaoroil.

3apaua 2. ®parment koxoreHHo nenu JJHK B HOpMe mMmeer cienyrommii mopsaok
HykieotuioB: AAAAIIITAAAATAILITTATAILIAA. Bo BpeMs peruMKaniy 4eTBEpThIN aJICHUH U
NATHIA LIMUTO3WH CiieBa BhIMaidu u3 uenu. Kak HasbiBaeTcs Takoil Tunm myranuu. Onpenenute
CTPYKTYpy MNOJMIENTUIHOW Lenu, KoaupyeMoil naHHeiM ydactkoM JIHK, B HOpme m mocie
BBINA/ICHUS] HYKJIEOTH/IOB.

3ananme 5. M3yunte ocHOBHBIE (hOPMBI HEHACIIEACTBEHHOW M3MEHUYMBOCTH M CIIOCOOBI €€
NPOSIBJICHUS B (PYHKIIUSAX U CBOMCTBAX JKUBBIX OPraHU3MOB.

3ananme 6. V3yunte OCHOBHBIE (OPMBI HACIIECACTBEHHOW HM3MEHYMBOCTH U CIOCOOBI ee
NposiBJieHNs B QYHKIUSIX U CBOMCTBAX KUBBIX OPraHU3MOB.



3aganue 7. CocTaBbTe CPAaBHUTENIBHYIO CXEMY Pa3HBIX BHJIOB U3MEHUYUBOCTH U MPHUBEAUTE
MPUMEPHI KAXKJIOTO U3 ONMUCAHHBIX BaMU BUJIOB.

Odopmiienue oTyera:
OTtuer JOKEH COepIKaTh:

1. Ha3BaHue TeMbl IPaKTUIECKOI paboTHI;

2. L{ens paboThI;

3. BeImoTHeHHBIE TPAKTHYECKUE 3a1aHUS

4, 3akroueHre (BBIBOIBI IO MPAKTHYECKOW padoTe).

JlomalHee 3a1aHue:

1.  H3y4uTh OCHOBHBIC BH]IbI H3MEHUYMBOCTH U OCHOBHEIC BUJIBI MyTaIlHil.

2.  Pa3o0Oparbcs ¢ anropuTMOM pEIIeHUS 3a7a4 Ha ONPEICIICHHE TUTIA MYyTaIluu
OcHOBHBIE HCTOYHUKH HHpOpMAIIHM:

1.  KoHCHEKT JIeKIuu;

2. KoncrantunoB B. M. O6miast 6uosnorus : yueonuk st CI1IO B. M. KoncranTuHOB,

N3MeH4YMBOCTb
A b
B I
e ~
A E )
A. T. PezanoB, E.O.®Daneesa; nmo pen. B.M.KoncrantunoBa. — 5-e usnm., crep. — M. :

Wznatensckuii nentp <KAxanemus>>, 2008. — 256 c.
3. KysnemoBa T. A. OOmas Ouosorust : ydeOHoe mocoome miusi CIIO / T. A.
Kysnemnosa, 1. A. baxxenoBa. — 2e uzn.,crep. — Canxt-IletepOypr : Jlans, 2021. — 144 c.

Pasnen 3. Teopusi 3BoJ1IonMH
Tema 3.2. MakposBononus. Bo3HUKHOBeHHe H pa3BUTHE JKM3HH HA 3emJie
IpakTuyeckoe 3ansitue Ne 7
Tema 3aHsiTUsi: AHAJIKW3 U OLIEHKA Pa3IMYHBIX TUIIOTE3 MPOUCXOXKICHHUS JKU3HHU U
yenoBeka. Dopmbl 1 OCHOBHBIC HarpaBieHust makpodpostonuu (A.H. Cesepros). I'unoressl u
TEOpUH BO3HUKHOBEHUS )KM3HU Ha 3eMIIe.
Heab 3ansiTusi: U3ydnTh OCHOBHBIE MPECTABIECHUS O BOSHUKHOBEHUH U PA3BUTUU KU3HU
Ha 3emiie.
IIpuoOperaembie yMEHUSI M1 HABBIKM:



- ®opMupoBaTh Hay4YHO-MATEPUAIUCTUYECKOE  MHUPOBO33PEHHE,  OCYIIECTBISAThH
TUTHUEHUYECKOE BOCTTUTaHue. Pa3BuBaTh yMEHNE aHATU3UPOBATh, 0000IATh.

- CopmupoBaTh 3HaHUS O BOZHUKHOBEHUH JKU3HU Ha 3emJie.

IIpomoIKUTEILHOCTD 3aHATHSA: 2 Yaca

Iopsaok 1 MeTOAUKA BBINIOJIHEHUS 32 JAHMIA:

3apanue 1. 3ammra pedeparoB Ha TeMmbl «lIpencraBieHus pa3HBIX YYEHBIX O
MIPOMCXOXKICHUH KU3HH Ha 3eMyie»: ApucroTenb, Pooept ['yk, AuTtonuo Jleenryk, Jieonapao na
Bunun, Yapass dapsun, Kapn JIunneit, XKopx brodhdon, Kan baruct Jlamapk, JIyu [Tactep.

3amanue 2 . COCTaBUTh CPaBHHUTENbHYIO TaOiuiy 7.1 aHanmW3a M OLEHKH Pa3InYHBIX
TUIIOTE3 IPOUCXOXKACHUS dKU3HU U YEJIOBEKa.

Tabaunna 7.1 — ['nnoTes3sl NPOUCXOXKACHNS XKU3HU Ha 3emiie

Ha3Banue CyumHocTh JocTouncra Henocrarku
THIIOTE3bI

1. KpeaunmoHusm

2. T'mnore3a
Buorenesa

3. I'umore3a
IHancnepmun

4. TI'nnore3a
Onapuna-
XoJaaeiiHa

5. T'umore3a
AOuorenesa

3apnanue 3. Ilepeuncnure ¢GopMbl U OCHOBHBIE HalpaBlieHUs MakposBoionnu A.H.
CeseprioBa.

Od¢opmiienue oTyera:

OT4er AOMKEH CONePKaTh:

1. Ha3Banue TeMbl pakTUYECKOM pabOTHI;

2. Uenb paboTsr,

3. BhINONTHEHHBIE MPAKTUYSCKUE 3aTaHUS

4. 3axmroueHue (BBIBOIBI IO MPAKTHIECKOM padoTe).

JdomamiHee 3aqaHue:

1. TloaroroButk pedeparsl Ha Temy «lIpencTaBieHus pa3HBIX YUYEHBIX O POUCXOKICHUN
KU3HU Ha 3eMJie.

2. VI3y4uTh OCHOBHBIC THIIOTE3bI 3aPOXKICHUS KU3HHU.

OcHoBHbIE HICTOYHUKH HH(pOpMaIIUM:

1. KoHCnekT JeKknuu,

2. KoncrantunoB B. M. O6mas onosorus : yaeonuk s CI1O B. M. KoHcTaHTHHOB, A.
I'. Pe3anos, E.O.®aneera; mo pen. B.M.KoncrautunoBa. — 5-e¢ u3z., crep. — M. :
Wznarensckuil nenTp <KAxkanemus>>, 2008. — 256 c.

3. Kyznenosa T. A. O6mras 6uonorus : yueoHoe nmocodue mis CI1O / T. A. Ky3nHenosa,
. A. baxenoBa. — 2e u3a.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144.

Pasznea 4. Dxojiorus



Tema 4.2. Ilonyasuus, co00111eCTBA, IKOCUCTEMbI
IIpakTnyeckoe 3ansiTue Ne 8

Tema 3anaTusi: Tpoduueckue menu U cetd. OCHOBHBIE TOKa3aTeNd IKOCHCTEMBI.
buomacca u mpoaykmms. DKOJIOTHYECKHUE MUPAMHUJIBI Yucel, Ouomacchl U dHepruu. [IpaBuio
IpaMU/bl SJHEPruu. Penenue nmpakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM 110 IIEPEHOCY
BEILIECTBA U SHEPIUH B SKOCUCTEMAX C COCTABJIEHUE TPOYUUECKUX LIeNei U mupaMu Guomacchl 1
SHEepruu

Heas 3ansTus: M3yunts Tpoduyeckne 1enu U CETH, OCHOBHBIE ITOKA3aTeNN SKOCUCTEM ,
IPaBUJIO TMPAMHJIbl SHEPTUU.

IIpuodperaemMbie yMeHUSI 1 HABBIKHU:

- 3aKpenuTh 3HaHUS O Pa3HOOOPA3UU Cpe OOUTAHHMS;

- PazBuBartn YMCHHEC aHAJIU3UPOBATD, O606HI&TI), JIOTUYCCKU MBICJIUTD, IPUMCHATDb TCOPHUIO
IPY PEUICHUH 33134

IIpono/KuTEeIbHOCTD 3aHATHA: 2 Yaca.

ITopsiiok U MeTOAMKA BbINOJIHEHUS 32 JaHUI:

3ananme 1. Paccmorpure pucyHok. OTBETbTE Ha BOCIPOCHI:

/|

1) 3anuiuuTe Heny MUTaHUs, KOTOPbIE MOTYT 371€Ch OBITb.

2) Kak Ha3pIBatOTCs Takue Lenu?

3) Onpenenurte, K KaKUM KaTETOPUSM OPTaHU3MOB SKOCHCTEMBI OTHOCSITCS CIEIYIOIIHE
OpraHu3Msl: 1y0, KPOKOIMII, Opell, 3asll, TpUO-0XKI€BUK, TOKAEBOI YepBb, YTKA, JOCH, KUpad,
pak, MATJIMK, MypaBen

a) IPOAYLICHTHI

0) KOHCYMEHTBI

B)pEIYyLEHTHI.

3aganue 2. CocTaBUTh LIENU MUTAHUS YKOCUCTEMBI OK€aHa 13 MPUBEIEHHBIX OPTaHU3MOB:
KpPEBETKHU, TPECKA, BOJAOPOCIIH, MTMHTBUH, CHHUHN KUT, IJIAHKTOH, KacaTKa, CeJib/lb, KaJlbMap, aKyJa,
OaxkTepuu, TIOJIEHb, KpUIb (KPEBETKHU), Yaliku (aJ1b0aTpoChl), Oenbie MeiBeIn

3aganue 3. PemuTh 3a1a4u Ha COCTaBJICHUE TPO(UUESCKUX LTIl U pacueTa OMOMaCChI

1) Onpenenure, KaKyr0 MacCy pacTeHHI COXPAHUT OT MOEaHMs T'YCEHHIIaMU TIapa CUHUI]
IIpY BBIKApMIIMBaHUHU 4 nTeH10B. Bec ogHoro nreHna 5 rpamma.

Pewrenue:



2) Kakas macca pacTteHuMii HEOOXOoauMa ISl CYIIECTBOBAHHWS JUCHI Maccou 12kr, w3
KoTopbix 60% — Boga?

Pemenue:

3) Kakas miomane HeoOXoawma is CymiecTBoBaHWs Jenbduaa maccor 120kr, u3
koTopeix 70% — Boza, eclii MPOAYKTUBHOCTH OmolieHo3a 1kB.M Mops 400r cyxoii Gmomacchl B
roxa?

Pewrenue:

4) Onpenenure, CKOJIbKO BOJIKOB MOYKET MIPOKOPMUTHCS Ha MIPOTSHKEHUH TOfla Ha IJIOUIaIx
200000 m2 (mpomsBoauTenbHOCTh 1 M2 cocTtaBisieT 300 1), ecnu macca 1 Bonka 60 kr. CKOJIBKO
3aifIIeB MPU 3TOM OyIIeT ChelIeHO, eCIIM Macca 3aiia 4 kr

Pemenue:

3aganue 4. CocTaBuTh nupaMubl yucen u ouomaccsl. [loctpoiite mupamugy yucemn ams
MUIICBOY IIeTH, 3Hasi, 9T0 OMomacca 1 mobdera TpaBSIHUCTOTO PACTCHUS COCTABIISICT MMPUMEPHO 5
r, 1 ky3Heuuka — Ir, nmarymka — 50 1, 1 ysxa — 100r, 1 3meesna — 2 Kr.

A) PaccuntanHbie 3HaYeHUS BHECUTE B Tabnuiy 8.1
Tadauna 8.1

IIpeacraBurenn Paccuuntannasn Paccuutannas

TPOUYECKOr0 YPOBHA omomacca, Kr YHCJIeHHOCTH (0co0n)
Pacrenus 40 000
Ky3neunk

Jlarymka
Yx
3mesn

Odopmienue oTuera:

OT4eT TOKEeH CoOAepKaTh:

1. Ha3Banue TeMbl IpakTUYECKOM pabOTHI;

2. Lenb paboTsr,

3. BhINonHEeHHbIE TPAKTUYECKUE 3aaHUS

4. 3axmroueHue (BBIBOBI IO MPAKTHYECKOM paboTe).

JdomamHee 3a1anue:

1. Hasosure THIIBI LiETIE TUTAHUSL.

2. Hazosure Tpoduyueckre YPOBHH B [N TUTAHHSL.

3. UTto Takoe «IKOIOTUYECKasi MUpaMuIan?

4. Kaxk mpoucXoJuT MepeHoC IHEPTHH C OJTHOTO YPOBHS HA APYTOH B IETH MUTAHUS?

OcHOBHbBIE HICTOYHUKHU MHPOPMAIIUM:

1. KoHcmekt nexiuu;

2. KoncrantunoB B. M. O6mas onosorus : yaeOuuk s CI1O B. M. KoHncTaHTHHOB, A.
I'. Pe3anos, E.O.®aneera; mo pen. B.M.KoncrautunoBa. — 5-e¢ u3a., crep. — M. :
Wznarensckuil nentp <KAkanemus>>, 2008. — 256 c.

3. Kyznenosa T. A. O6mras 6uonorus : yueoHoe nocodue s CI1O / T. A. Ky3nenosa,
N. A. baxxenoBa. — 2e u3g.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144 c.

Tema 4.3. buocdepa - r1006aabHas IKOJOTHYECKAs] CHCTEMA



IIpakTuyeckoe 3ansitue Ne 9

Tema 3ansiTusi: AHAIM3 W OICHKA IMOCIEICTBUH COOCTBEHHOW JEATEIHHOCTH B
OKpYXKaroIIeH cpelie, II00aTbHBIX SKOJIOTHYECKUX MPOOJIEM U IyTeH X PelIeHUs

Hean 3ansaTHA: 00CCIICUUTh YCBOCHHUE IMOHSATUS Cpella OOMTaHHUS, 3aKPEIUTh yMEHHE
COCTaBIISITh ONMUCATEBHYIO XapaKTePUCTHKY CPEl OOUTAHUS;

IIpuoOperaeMblie yMEeHUS U HABBIKM:

- 3aKkpenuTh 3HaHUs O Pa3HOOOpa3uu cpesl OOUTaAHMUS;

- Pa3BuBaTh yMeHue aHATM3UPOBAThH, 0000111aTh, TIOTMYECKU MBICIUTh, IPUMEHSITh TEOPHIO
IIPU PELICHUH 3a/1a4.

IIpomoKUTEeILHOCTD 3aHATHSA: 2 Yaca.

Iopsaok U MeTOAUKA BBHINOJHEHUS 32 IaHUM:

3aganmue 1. [IpuBenuTe npuMepbl OCHOBHBIX BHJIOB 3arpsi3HEHMs aTMOC(ephl. Pe3ynbraTsl
odopmute B Bue TadauIs 9.1

Taéauuna 9.1 — OcHOBHBIE 3KOJOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH

JKoJI0rH4YecKHne Hpuunnbl Iy pemenus
npoodIeMbl IKOJIOTHYECKUX MPOodJIeM
1.
2.
3.

3ananue 2. Kakue skojorudeckue mpoOyieMbl 1O BallleM MHEHHUIO SBIISIFOTCS Haubosee

cepbe3HbIMU. [Touemy?

Od¢opmiienue oTyera:

OT4eT T0KEeH CoOAepKaTh:

1. Ha3Banue TeMbl MPaKTUUECKOM paboTHI;

2. lens paboTsr;

3. BeIMoTHeHHBIE TIPAKTHYECKUE 3aJaHHs

4. 3akmoueHue (BBIBOBI IO IPAKTUYECKON paboTe).

JdomamHee 3a1anue:

1. IToaroToBwTe AOKIAT HA TeMY: «OCHOBHBIE IKOJOTHIECKHE TTPOOIIEMBI YETIOBEUYECTBAY.

OcHOBHBIC MCTOYHUKHU MHPOPMALIUM:

1. KoHCTIEeKT NeKInu;

2. KoncraatunoB B. M. O6miast 6uonorus : yueoHuk st CITIO B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®DaneeBa; o pea. B.M.KoncrantunoBa. — 5-e usf., crep. — M. :
Wznarenbckuit neHTp <<Akagemus>>, 2008. — 256 c.

3. Kysuenora T. A. O6mas 6uonorus : yaeoroe mocodwue st CI1O / T. A. Ky3snerosa, 1.
A. baxxenosa. — 2e uzn.,crep. — Cankt-IlerepOypr : Jlanp, 2021. — 144 c.

Tema 4.4. Bausinue aHTponoreHHbIX (pakropos Ha 6nocdepy.
IIpakTnyeckoe 3ansaTue Ne 10
Tema 3ansiTusi: OCHOBHbBIE OTXO/IbI IPOU3BOJICTBA
Heas 3ansTusa: Ha ocHOBe ¢enepaiabHOro KiacCU(UKAIMOHHOIO KaTajlora OTXOOB
OIpeNeNATh KJIACC ONMAaCHOCTH OTXOJIOB; arperaTHOe COCTOSTHUE U (U3NYECKYI0 (pOpMy OTXOJOB,



oOpasyromuxcs Ha pabouyeM MeCTe/Ha STarax IPOU3BOJICTBA, CBA3aHHBIC C OIMpPEACICHHON
npodeccueit/crnennanbHOCThIO

IIpuoGperaemble yMeHUSI U HABBIKH:

- 3aKkpenuTh 3HAHUS O BIMSIHUHM aHTPOMIOTEHHBIX (aKTOPOB Ha Ouochepy

- Pa3BuBaTh yMeHUE aHATH3UPOBAThH, 00001ATh, IOTHYECKU MBICIIUTh, IPUMEHSITh TEOPHIO
IIPU PEIICHUN 3a]a4

IIpoao/LKUTEIbHOCTD 3aHATHA: 2 Yaca.

Ilopsinok U MeTOAUKA BbINOJTHEHUS 3a1aHNUS:

3apnanue 1. IlpounraiiTe TeKCT W 3amojHUTEe CBOAHYIO Tabmuiy 10.1 mo Teme
«Knaccuduxanus orxon0B 1Mo Gpopmam u Buaam». O0s3aTeIbHO NPEACTaBbTE B TaHHON Taliuie
WH(DOPMAIIMI0O O XapaKTEPUCTUKAX TEXHOTEHHOTO BO3JEHCTBUS Ka)XJIOro BHAA OTXOAOB Ha
OKPYKAaIOIYIO CpeLy.

[TpoMbInIeHHBIH MycOp 00BIUHO KJIaCCU(ULUPYIOT IO €ro arperatHomMy coctosiHuto. 1o
BUJTy MTOI0MpaeTCcs METO1 00pabOTKH WIIM YTUIIN3AIUH, IPUCBAUBACTCS KJIacC OMACHOCTH.

[Mopsanox yTunu3anuu ycTaHaBiIMBaeTca 3akoHoaatenbcTBO PD. Kpome toro, umeercs
HOpPMAaTHBHAsl JOKYMEHTalus, KOTOpas 3aKperisieT NpPeaeNbHO JOMYyCTHMbIE pa3Mepbl
0o0pa3oBaHHUsl OTXOJOB. DTO OCOOCHHO Ba)KHO, €CIIM MPH OCYLIECTBICHUU MPOU3BOJCTBEHHBIX
[MKJIOB BBIJICJISIIOTCS BPEAHBICE XMMHUYECKHE BEIIECTBA, OIMACHBIE JIsi 3I0POBbS paOOTHUKOB,
OKPYKaIOILEH CpeIbl.

Kuakue

Kunkue NpOMBIIIICHHBIE OTXOABI O0pa3yroTCsi MpH TiepepaboTKe ChIPhs, TOIUIHMBA,
CMa304YHBIX XHUJKOCTeH. OHU MPeACTaBISIOT COO0H COBOKYIMHOCTH AMEKTPOIUTOB, XUMHUUECKHUX,
rOprOYE-CMa30YHbIX BEIIECTB.

K UM oTHOCHT:

- COCTaBbl, UMEIOLIME PAJIMOAKTUBHBIE CBOMCTBA;

- BEIIECTBA JIs1 CMa3KH, UMEIOIINE IIOTHYIO, )KUPHYIO KOHCUCTEHLUIO;

- OMYJIBCUH — 3TO 0COObIE JUCIIEPCHBIE CUCTEMBI, /1€ KAIUIU >KUJIKOCTH paclpesiesieHbl B
JPYTHX KHJIKOCTSIX;

- CUHTETHYECKHE Maciia. Y TWIM3UPOBATh UX OYEHb CIO0XKHO, IOATOMY pa3padaThIBaroTCs
CIIEIUATIbHBIE MEPOIPHUATHS O BTOPUYHOM TMepepadOTKe, MO3BOJSIONIUE IOJTYYUTh ChIPhE,
TOTLIMBO WJIK APYTUE BUABI MATEPUAIIOB.

Tsepabie

TBep/pie MPOMBITIIEHHBIE OTXOABI — 3TO HEHCIIOIb30BAaHHAS YACTh CHIPhSI U MaTEPUANIOB,
a TakKe OCTaTKH mepepaboTku. OOBIYHO BCTPEYAIOTCS HA MPEANPHUATHIX MepepadaThlBAOIINX
MeTallJl, Pe3uHy, IUIacTMacchl, JpeBecHHy. JlanbHelilee HCIIONb30BAHUE TaKUX OTXOJIOB
IIPOM3BOJICTBO HELEIecO00pa3HO, MO3TOMY UX OTIPABISIOT Ha MepepadoTKy.

B 51011 cBA3M paznuyaroT:

- [ICHHBI BTOPUYHBINA ITPOJIYKT;

- OTXOJbl W3 KOTOPOTO MOXHO TMOJYYUTh HPOIYKIUIO BBICOKOIO KadecTBa IOCIE
00paboTKu;

- BO3BpATHBIN, yTPATHBIIMKA TMEpPBOHAYAILHBIE CBOWCTBA, HO MPUTOIHBIA I JPYTUX
TEXHOJIOTHYECKHX ITHKJIOB;

- HEBO3BPATHBIH, TEPEBO3UMBIN HA MOJIUTOHBI.

K TIIO Ttakxe OTHOCAT MAacThl, KOTOPHIC IMOJYYAIOTCS Ha MPEANPUATHIX HEPTIHOMN
MPOMBINIIEHHOCTH. OHM HE OTHOCSTCS K JKUIKUM, IMOCKOJbKY HMEIOT BSI3KYIO, IUIOTHYIO
KOHCHUCTEHIIUIO C TPUMECSIMHU, CT'YCTKaMHU.



I'azo00pa3nbie

I"a3000pa3Hble TPOMBINIIICHHBIE OTXOIbI OOBIYHO BCTPEYAOTCS HA XMMHUYECKUX, Ta30BhIX
MPOU3BOACTBAX, [J€ TEXHOJOTMYECKUN MPOLECC IMOAPa3yMEBAET MCIIOJIb30BAHUE JIETYUUX
MaTepHAJIOB.

K auM oTHOCSTCS:

- Ta3bl, KOTOPbIC HE BCTYIUIIN B XUMHUYECKYIO PEAKIIMIO;

- Ta3bl, MOJYYUBILIHUECS B XOJ€ OKUCIUTEIbHBIX MTPOIIECCOB;

- CXKaTbld BO3JyX OT KOMIIPECCHOHHBIX MaIllWH, UCMOJIb3YEMBIX JUIsl CYLIKH, Harpena,
MPOAYBa, OXJIAXKICHUS;

- IOTOKU IbLJIH, T'a3a C IPOU3BOICTBA;

- JbIM OT KOTEJNBbHBIX, JIMTEUHBIX MPOU3BOACTB, METALTYPTHUYECKUN NPEATPUATUMN.
[IpenenbHO HOMycTUMAsE KOHIICHTPALIMS TAKUX BBIOPOCOB HOPMUPYETCSI CAHUTAPHBIMU HOPMaMHU.
DTO KOHTPOJIUPYETCS COOTBETCTBYIOIIMMHU rOCYJaPCTBEHHBIMU OpraHaMH.

Tao6auma 10.1
Buasl orxonoB Ipexnpusitust IIpumepsI 0TX010B Baunsinue Ha

onocdepy

3aganue 2. [Ipountaiite TekcT «CrocoObl YTUIM3AUH U NTePepadOTKH MPOMBIIIICHHBIX
OTXOJIOB»

A) Cnoco0bl yTujan3anuu

Bcé€, uTo Henmp3s nepepadoTaTh OTIPABISAETCS HAa YTHIIM3ANUI0. Y THIM3HPOBATH OTXOMIBI
MOYKHO JIBYMSI CTIOCOOaMHU: 3aXOPOHEHHE U COKUTAHHE.

3axopoHenue. [IpoMbIIUIEHHBIE TBEPABIE OTXOJBI NPEABAPUTEIHHO pPa3MEIIAIOTCs Ha
CHELMATU3UPOBAHHBIX MOJUTOHAX. OJTO IUIOMAAKH, Ha KOTOPHIX MPOBOJAT MPOLELYPY
o0e33apakuBaHMs, HEUTpAIN3aLuU AJIs OCIEAYIOUIero 3aXOpoHeHus. [ ka0l KaTteropuu
YCTAQHABJIMBAaETCSI CBOE MAaKCHUMaJbHO JIOYCTHUMOE BpeMs CKJIAQAUPOBAHHUSA, IOPSAIOK
3axopoHeHus. Takol crnoco0 yTHIM3alluM CHIKAeT PUCKU MPOTEKAHUS TOKCHYHBIX, BPEIHBIX,
MOTEHIMATIHFHO OMACHBIX JUIS SKOJOTHH, KH3HH YEIOBEKAa XMMHUYECKHX BemlecTB. VX HalIexKHO
U30JIUPYIOT, YTOOBI OHH HE MPOCOYMIIUCH B TIOYBY, a Yepe3 Hee B TPYHTOBBIC HIIM TOJ3EMHBIE
BOJIBI.

Caxuranme. TBep/ple 1 TacTOOOpa3HbIE MPOMBIIIIICHHBIE OTXO0/IbI MOXXHO YTHIU3UPOBATH
cokuranueM. Ho mnpenBapuTenbHO HX (QHIBTPYIOT, MO BO3MOXXHOCTH OTHENISIOT OIAaCHBIE
TOKCHYHBIE WJIU B3pbIBYATHIE COeqUHEHUs. CKUTraHUe OCYIIECTBIISIETCS B CIIEUATBHBIX Kamepax
— 3T0 00XKHUTOBBIE UM MHOTOKaMepHble leur. OHU TaKKe JOMOTHEHBI OCOOBIMU YCTPOUCTBAMH —
¢bmIbTpaMu, NPENsATCTBYIOIMMHU MPOHUKHOBEHHUIO SAOBUTHIX BELIECTB B OKPYXKAIOIIYIO Cpeay.
[optounie ¥ B3pBIBUATHIE COCIMHEHUS, KOTOPHIE HEBO3MOXXHO C)K€Yb B IE€YaX IO TEXHUKE
0€30IaCHOCTH, YTHIM3UPYIOTCS TIOCPEACTBOM IUTa3MEHHBIX BO3AYIIHBIX CTpyd. [Tomyuaemyro
IIPY TOM DHEPTHIO M Ta3bl MOKHO MCIOJIH30BATH TIOBTOPHO UTS PA3IMYHBIX TEXHOJIOTHUECKUX
IUKJI.

3amonauTe Tadmmiy 10.2

Ta6aumna 10.2

Crnoco0bl yruiiu3anuu Bausinne Ha Ouocdepy ‘ IIpoueccsl




b) MeTtoab! nepepadoTKu NPOMBINLJIEHHBIX 0TX0/10B

C 5KOJOTHYECKON TOUKH 3pPEHHsI MYCOp JIydllle repepadaTbiBaTh, MOIy4yaTh BTOPUYHOE
ChIpbE. DTO CHUKAET BEPOSITHOCTh IPOHUKHOBEHMSI B BO3/yX, IIOUBY, BOAY TOKCHUUYHBIX, OIIACHBIX
coeaunenuil. [loBropHast 00paboTKa BbIroIHA U JJIsi OM3HECa, MOCKOIBKY MPEIOCTABISIET ChIPhE
XOpOILIEro KayecTna 1o 0osiee HU3KOM 1IEHE.

I'ereporennslii kaTaaus

3TOT c1ocob nepepaboTKH UCTIONb3YEeTCs ISl HEUTPAIH3alMy Ta3000pa3HbIX M KHIKUAX
IIPOMOTXO/I0B. BBIAEISIOT TpH BUAA KaTanu3a:

1. Tepmokaranutuueckoe okucienue. [loaxoauT s razoB ¢ Majioil KOHILIEHTpaLHeu
roprounx npumeceit. [lpoucxonur npu temneparype 200-400°C B cieniualibHbIX YyCTaHOBKaX.

2. TepMokaTanuTUyecKkoe BoccTaHOBJIeHHE. [IpuMensercs ans razo00pa3HbIX OTXOOB,
COJIepKAIIMX HUTPO3HBIE Ta3bl.

3. IIpopa3Hoe KaTaIUTHUECKOE OKHUCIEHUE, UCTIONb3YyEMOE /Il UCIIAPEHUI CTOYHBIX BOJ.
B oO0mieil mpakTHKe YTHIM3alUMU TETEPOTEHHBIH KaTalu3 MPHUMEHSETCS TOJBKO Kak Crocod
00e33apaKuBaHusl IPOMBIIIIIEHHBIX OTXO0/10B.

IMuponus

[Tox nupoan30M NOHUMAIOT PA3JI0KEHHUE CIIOKHBIX XUMUYECKHUX BEILIECTB J0 MPOCTHIX MO/
BO3JICUCTBUEM BBICOKHUX JIaBJICHUs U Temriepatyp. [luponns Benercs ABymMs METOIAMM:

1. OxucinurTenbHbIA. YTHIM3aLUs OTXONOB IOCPEACTBOM TOPEHMSI 3a CYET AKTHBHOMU
noJiayu B KaMepsl Kucioposa. [Toaxoaut ams Tex MaTepranoB, KOTOPBIE HEMb3s CK€Ub OOBIYHBIM
crocoboM: Macia, IpUCaaKU, CTOYHbIE BOJIbI, JITACTMACCOBBIE U3/1ETHS.

2. Cyxoii. B nanHOM ciiydae 1oCTyl KHCIIOpo/a B KaMepbl IEPEKPBIBAETCS, a B pe3yibTaTe
ylaercs MOJYYUTh rasbl, KHUJAKHE HPOAYKTBI, YIJIEPOJHBIE OCAIKU, KOTOPHIE MOTYT CIYKUTh
BTOPUYHBIM ChIpbeM. JlaHHBIE CIIOCOOBI BBITOJIHBI, MOCKOJBKY HE TpeOYyIOT OOJNBIIMX 3aTpaT
pecypcoB.

Buoxumu4yeckne MeToabI

K 6uoxumuueckuM MeToJjaM OTHOCAT CIIOCOObI 00e33apakhuBaHuUs MOCPEICTBOM OCOOBIX
MHUKpPOOPraHu3MoB. B pe3ynbpTaTe yaaercs NOJy4uTh Kaue€CTBEHHBIM OPraHMYECKU MPOJYKT,
HanpuMep, y100peHue s CeIbCKOX03SIMCTBEHHBIX KyNIbTyp. Criocob nmpuMeHsieTcs 1 0TX0A0B
3-5 kmaccoB onacHocTd. CaM TpoIiece OCYIIECTBISETCS Ha CIICMATM3HPOBAHHBIX MTOJUTOHAX U B
OnoMeTpuueckux Kamepax. MexaHuueckue MeToAbl MexaHuyeckuil MeTroa  OObIYHO
UCIIONIB3YETCSl KAk IOATOTOBUTENBHBIA. llepen nupoam3oM WM KaTtaau3oM MaTepHallbl
HE00XO0/IMMO U3MENbUUTh, PA3JIEIUTh, CEAPUPOBATh.

Cenaparnus BegeTcs AByMs CIIOCOOaMHU:

- CUTOBOM — I'POXOUYEHHUE;

- TU/IPaBIMYECKUMN, IIPU KOTOPOM pa3/ieJIeHHE IPOUCXOJUT [0 CKOPOCTH OCEAAHUS B BOJIE.

3amonaute Tabmuiry 10.3

Ta6auma 10.3

MeToabl Buasi meToa0B IMpouecc IIpumepsnl 0TX010B
nepepadoTku nepepadoTku




Odopmienue oTyera:

OTuer AOKEH CONepKaTh:

1. Ha3Banue TeMbl IpaKTUYECKOI paboTHI;

2. llens paboTsr;

3. BeInoTHEHHBIE TIPAKTHYECKUE 3aJaHHs

4. 3axnroueHue (BBIBOBI IO MPAKTHIECKON paboTe).

Jlomainee 3aganue:

1. Yro takoe «oTX0oabI»?

2. HazoBuTe BUJIbI OTXO/IOB.

3. IlpuBeanTe npuMepsl BO3AECHCTBUS KaKI0M IPYIIIbI OTX00B Ha 6Guochepy.
4. Kakue criocoObl nepepadoTKH OTXOA0B BbI 3HaeTe?

OcHOBHbBIE HICTOYHUKHU HHPOPMAIIUM:

1. KoHcnekT jeKnuu;

2. Koncrantunos B. M. O6mas 6uonorus: yueonuk aist CI10 B. M. Koncrantunos, A.
I'. Pe3anos, E.O. ®aneera; no pea. B.M. KoncrantuHoBa. — 5-¢ uz., crep. — M.:
W3narenbckuit neHTp «Akamemusi», 2008. — 256 c.

3. Kyznenosa T. A. O6mas 6uonorus: yaeonoe mocooue ais CI1O / T. A. Ky3nemnosa,
U. A. baxxenoa. — 2e u3g.,crep. — Cankr-IlerepOypr: Jlanp, 2021. — 144 ¢

Tema 4.5. Biusinne conuanbHO-IK0JI0TH4eCKHX (PAKTOPOB HA 3/10POBbE YeI10BEKA
IIpakTnuyeckoe 3ansitue Ne 11

Tema 3amsaTHsa: TeopeTHyeckHe acmeKTbl DSKOJOTMU. 3aKOHOMEPHOCTH BIIMSHUSA
COLIMAJIbHO-9KOJIOTHYECKUX (PAKTOPOB Ha 3/I0pPOBbE YETOBEKA.

Heab 3ansitusi:  BBIABUTH OCHOBHBIE 3aKOHOMEPHOCTH BIHUSHMS COLMAIBHBIX U
HKOJIOTUYECKUX (PAKTOPOB HA COCTOSHUE 3/10POBbsI UEIIOBEKA.

IIpuoGperaemblie yMeHHs U HABBIKHU:

- 3aKpenuTh 3HaHUS O TEOPETUYECKUX ACTIEKTaX SKOJIOTUH;

- CdopmupoBaTh MOHMMAHHE O BJIMSHUM COLIMAIbHO- 3KOJOTHYECKHX (PAKTOPOB Ha
310pOBbE YEIIOBEKA.

IIpoxoxuTeIbHOCTH 3aHATHSA: 2 Yaca.

ITopsinok n MeTOAMKA BBHINOJIHEHUS 3a1aHUS:

3aganue 1. MccnenoBanue BIMSHYS 3arpsI3HEHUS OKPYKAIOIIEN CPEJIb

Heab: M3yunth, Kak ypoBEHb 3arpsi3HEHHs BO3JyXa WM BOJABI BIMSET Ha 370POBbE
HaceJIeHH.

JleiicTBus:

1. BoibepuTe /1Ba paifoHa: OJIMH C BBICOKUM YPOBHEM 3arpsi3HEHUS U IPYroi ¢ HU3KHUM.

2. Cobepure naHHBIE O PACIIPOCTPAHEHHOCTH 3a00J€BaHUH (HapUMeEp, pEeCIIUPATOPHBIX
3a00JIeBaHNil) B 3TUX pailOHaX.

3. [IpoBeauTe onpoc cpean KUTeNeil 0 COCTOSHUM 37I0POBbS U (PAKTOPAX, BIUSAIOUINX HA
HETO.



4. Tlpoananu3upyiite coOOpaHHbBIC JaHHBIC U CAEJANWTE BBHIBOABI O CBSI3U MEXKIY YPOBHEM
3arpsi3HEHUS] U COCTOSIHUEM 3/I0POBBS.

3apganmue 2. ConmansHbie GaKTOPHI U 310pPOBbE

Heasn: MccnenoBars BIMSHUE COLMAIBHBIX (akTOpoB (0Opa3oBaHue, JOXOJ, JOCTYH K
MEIUIIMHCKUM yCIIyTaM) Ha 3/10POBbE.

JleiicTBus:

1. Cobepute MHPOPMALHMIO O PA3JIMYHBIX COIHANIBHBIX TPYIIax (HampuMep, M0 YPOBHIO
JI0XOJ1a WU 00pa30BaHUs).

2. U3yunte cTaTUCTUKY 3a00JIEBA€MOCTH B 3TUX TPYIIIaX.

3. IlpoBenuTe aHKETHPOBAHUE CPEIM YYACTHHUKOB, YTOOBI BBIICHUTH HX JOCTYI K
MEAMIMHCKUM YCIIyT'aM U YPOBEHb 00pa30BaHUs.

4. CpaBHUTE JJaHHBIE U CJIENalTe BBIBOJBI O TOM, KaK COIlMaJIbHbIE (DAKTOPHI BIUSIOT Ha
3/10pOBbBE.

3apanue 3. AHanu3 BIUSHUS 00pa3a )KU3HU

Heab: OueHuts BausiHue 00pa3a >XKU3HU (MUTaHHE, (PU3NYECKass aKTUBHOCTh, BPEIHbBIC
MIPUBBIYKHU) HA 310POBbE.

JlericTBUA:

1. IlpoBeauTe aHKETHPOBAHUE CPEAN CBEPCTHUKOB O UX 00pa3e KU3HU (pallioH MUTAHMUS,
yYpOBEHb (PU3UYECKON aKTUBHOCTH, KypeHHE, aJTIKOTOJIb).

2. Cobepure pAaHHBIE O COCTOSSHUM 3I0pPOBbsl YYAaCTHUKOB (HampuMep, Haluudue
XPOHUYECKHX 3a00JI€BaHUN).

3. Ilpoananu3upynTe CBsI3b MEXKAY 00pa30M KHU3HH U COCTOSIHUEM 3/10POBbSL.

4. IToarotoBpTe PEKOMEHAMH O YITYUILIEHUIO 00pa3a >KU3HU /7S MOBBIIIEHUS YPOBHS
3/10pOBBA.

3ananmne 4. Dxonoruueckue (pakTopbl U ICUXUUECKOE 3J0POBbE

Hean: VccnenoBaTh BIMSHHUE 3KOJIOIMYECKMX (akTOpoOB (IIyM, 3eJIeHbIE 30HBI) Ha
MICUXUYECKOE 3/10POBbE.

JleiicTBus:

1. M3yunTte naHHbIE O TOCTYITHOCTH 3€JI€HBIX 30H U YPOBHE IIyMa B BallleM T'OpOJE WU
paiioHe.

2. IlpoBenuTte onpoc CpeAu JKUTENEH O UX MCUXOIMOLMOHAIBHOM COCTOSIHUM M YPOBHE
cTpecca.

3. CpaBHHUTE pe3yabTaThl ONPOCA C JAHHBIMH 00 HKOJIOTHYECKUX (haKkTopax.

4. Cnenaiite BBIBOJIBI O BIMSHUM dKOJIOTMH HA ICUXUYECKOE 3/10POBBE.

Odopmienue oTuera:

OTyer N0JKEeH CollepKaTh:

1. Ha3Banue TeMbl IpaKTUYECKOM pabOTHI;

2. Uenb pabortsr,

3. BbINONMHEHHBIE TPAKTUYECKUE 3aaHUS

4. 3akmoueHue (BBIBOJBI O IPAKTHUECKOH paboTe).
OcHOBHbIE HICTOYHUKH HH(pOpMaIIUM:

1. KoHcrekT neknum;
2. KoncrantunoB B. M. O6mmast 6uomnorus : yaeouuk st CI1O B. M. KoncTaHTHHOB,
A. T'. PeszanoB, E.O.®aneesa; no pen. B.M.KoncranturoBa. — 5-e¢ u3z., crep. — M. :

N3narenbckuit ienTp <<KAxkagemus>>, 2008. — 256 c.



3. KysnemoBa T. A. OOmas Ouwosorust : ydeOHoe mocoome mius CIIO / T. A.
Ky3nenona, 1. A. baxenosa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlans, 2021. — 144
C.

Paznen 5. BuoJjorusi B ;KU3HU
Tema 5.1. BHOTEXHOJIOTHH B 5KH3HH KaKI0I0
IpakTuyeckoe 3ansitue Ne 12

Tema 3anaTus: buoTexHONOrMs Kak Hayka W MPOU3BOACTBO. OCHOBHBIC HAINpPABJICHUS
COBPEMEHHOUN OMOTEXHOJIOTHH;

Hean 3ansaTusi: I3ydnTh OCHOBHBIC MMOHATHS HAYKH OMOTEXHOJOTHUH.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

- OcBOCHHME TEOPETUUECKUX OCHOB OMOTEXHOJIOTHH;

- 3HaKOMCTBO C OCHOBHBIMH HAIPABJICHUSIMHU COBPEMEHHOM OMOTEXHOJIOTHH.

IIpomoKUTEILHOCTD 3aHATHSA: 2 Yaca.

IMopsiiok U MeTOAUKA BHINOJIHEHUS 32 JaHNS:

3aganue 1. Jlatp ompenencHue TEPMHHY «OMOTEXHOJOTHS». M3yunTh OCHOBHBIC
HaIpaBJICHUS COBPEMEHHON OMOTEXHOJOTHH.

3apanue 2. Keiicel Ha aHanu3 nHGOPMALIMK O Pa3BUTHUH IIPOMBIIIUICHHONW OMOTEXHOJIOTHI
(o rpymnmam)

1. BuorexHoJsiorus B 00J1aCTH MEIUIIAHBI

2. BUOTEXHOJIOTHA B CEILCKOM XO3SIHCTBE

3. B 00acT JKHBOTHOBOJCTBA

4. TormmBo Oymymiero

5. O6paboTKa 0TX0/10B

Kaxpnas rpynna npeacraBJ/isieT ¢CBOM Kelic B BU/le aHAJIN3A ¢ NPe3eHTAlM .

Od¢opmiienue oTyera:

OT4YeT OJKEH COAepIKaTh:

1. Ha3Banue TeMbl IpakTUYECKOU pabOTHI;

2. Uenb paboTsr,

3. BrImonHEHHBIC TPAKTHYECKUE 3aTaHUS

4. 3axmroueHue (BBIBOIBI IO MPAKTHYECKOM paboTe).

Jdomamnee 3aganue:

1. Yto Takoe OMOTEXHOIOTHS?

2. Ha ueMm ocHOBaHBI OMOTEXHOJIOTUH?

3. B kakux oTpacisix IpUMEHSIOT COBPEMEHHBIE JOCTHKEHUSI OMOTEXHOJIOTHIT?
4. TloaroroBbTe MPE3CHTAINH JIJIS 3aITUTHI KEHCOB.

OcHOBHBIC MCTOYHUKHU MHPOPMALIUM:

1. KoHcmekt nexiuu;

2. KoncrantunoB B. M. O6mas 6uonorus: yueOnuk ans CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O. ®azneena; no pea. B.M. Koucrantunoa. — 5-e uza., crep. — M.:
W3narenbckuii neHTp «Akagemusi», 2008. — 256 c.

3. Kyznenosa T. A. O6mas 6uonorus: yueoHoe nmocodue ais CIIO / T. A. Ky3Henosa,
N. A. baxxenoBa. — 2¢ u3n.,crep. — Cankr-IlerepOypr: Jlans, 2021. — 144 c.






CnucoK OCHOBHOM M IONOJIHUTEJIbHOM JIUTEPATyPbl

1. buonorus yenoBeka: yueOHHUK A By3oB / B. 1. Makcumos, B. A. Ocranenko, B. /1.
®omuna, T. B. Unnonurosa; nox penakiueit B. M. MakcumoBa. — 2e u3n.,crep. — CaHKT-
[TeTepOypr: Jlanb, 2023. — 364 c.

2. BacunneBa E. E. 'eneTnka yenoBeka ¢ OCHOBaMH MEIUITMHCKOM reHeTHKu. [locobue mo
pemenuto 3amad: yaeonoe mocooue mis CIIO / E. E. BacunbeBa. — 6¢ u3a.,crep. — CaHKT-
ITerepOypr: Jlanb, 2024. — 92 c.

3. Epemuenko, O. 3. buonorus: yuenue o Ouocdepe: yueOHOe mocoOue st CpeaHEro
npodeccuonanbHoro oopazosanus / O. 3. Epemuenko. — 3-¢ uzn., nepepad. u pon. — Mockaa:
Nz narensctBo FOpaiit, 2022. — 236 c.

4. Kapenuna K. A. AcummeTrpuss Mo3ra M MaTE€pPUHCKO-IETCKUE B3aMMOOTHOILEHUS
miekonuratomux: MoHorpadus / K. A. Kapenuna, A. H. I'unes, E. b. Manammuaes. — 2e u3f.,
crep. — Cankr-IlerepOypr: Jlans, 2022. — 204 c.

5. KysuenoBa T. A. O6mas 6uonorus: yuednoe nocodue mist CIIO / T. A. Ky3neuosa, U.
A. baxenoBa. — 2e usg.,crep. — Cankr-IlerepOypr: Jlanb, 2021. — 144 c.

6. Kyprys P. B. I'enetuka uenoBeka ¢ OCHOBAaMHU MEIUIIMHCKON TEHETHKHU: y4eOHOE
noco6ue g CITIO / P. B. Kyprys, H. B. Kucenea. — 4e u3zn., crep. — Cankr-IlerepOypr: Jlans,
2023. — 176 c.

7. Jleonona I'. I'. buonorus: yaedbnoe nocodue mist CI1O /T'. I'. JleoHoBa. — 2¢ 3., cTep.
— Camnkr-IletepOypr: Jlans,2023. — 172 c.

8. IlaBnoBa, E. . Dxonorusi: y4eOHUK ¥ MPAKTUKYM Il CPEAHETO MPOPECCHOHAIBHOTO
obpazoBanus / E. U. I1aBnosa, B. K. HoBukoB. — Mocksa: M3aarensctBo «tOpaiity, 2022. —
190 c;

9. INaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue buonorus / Ilox pen.
[Taceunuka B.B. Axumonepnoe obuiectBo «M3narensctBo «llpocsemenuer». —2024. — 272 c.

10. TTonomeea O. A. OuUBHKO-XUMHYECKHE METOJAbl HCCIEJOBAaHUS U TEXHUKA
nmabopaTopHbIX paboT: yueonoe mocoodue mist CIIO / O. A. [TonomeeBa. — 4e uzz.,crep. — CaHKT-
[TerepOypr: Jlans, 2023. — 108 c.

11. Teitnop . buonorus: B 3 1. T. 3/ 1. Teitnop, H. I'pun, V. Crayt; nox pen. P. Comnepa,
nep. 3-ro anri. u3a. — 14-e uzn. — M. : Jlabopatopus 3Hanuit, 2022. — 451 ¢

12. Teiinop /1. buonorus: B 3-x Tomax. — M.: Jlaboparopus 3nanmii, 2021. — 2021 c.

13. TepemoB A.B., IlerpocoBa P.A. buonorusi. buonornueckue cuctemMsl U mporeccsl //
OO6mmecTBO ¢ orpaHndeHHON oTBeTCTBeHHOCTHI0 «OL MHuemo3unay. — 2024. — 399 c.

14. Tynaxosa O. B. buonorus. Yue6Hoe nocodue. — M.: Jupekrmeaua [labmumumnr,
2020. — 450 c.
15. Tynskosa O. B. M30pannbie Bonpockl ob0mielt 6uonoruu. YuebHoe nocodue. — M.:

Hupexrmenua [Tabmummnr, 2020. — 147 c.

3.2.2. OcHOBHBIE YJICKTPOHHBIC H31aHHUS

1. http://www.eco.nw.ru- BHemkoabHast 5KOJIOTHS;

2. http://college.ru/biologiya/- buosorust B OTKpBITOM KOJUISIDKE

3. http://webelements.narod.ru - WebElements: oHiaiiH-CIpaBOYHUK XUMHYECKUX
3JIEMEHTOB

4. http://all-met.narod.ru - 3annmarensHas bronorus: Bce 0 MeTaiax

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKHU



1. https://infourok.ru/
2. https://resh.edu.ru/



https://resh.edu.ru/

MuHHCTEPCTBO HAYKH W BhIcIIiero oopa3zoBanus Poccuiickoit ®enepanuu

desepanbHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTeIbHOE YIPESIKICHUE BBICIIIETO
oOpa3oBaHUs

«CeBepo-KaBkasckuii henepanbHbIi YHUBEPCUTETY

Komnemx CK®Y B r. CtaBponosne

METOANYECKHUE YKA3ZAHUA

K J1a0opaTopHbIM padoTam

no qucuuruinHe  OJ1.13 Buosiorust

CnennajibHOCTh 21.02.01 PazpaGoTka u OSKCIUTyaTalsi HEPTSIHBIX U Ta30BbIX
MECTOPOKIACHU

®dopma 00yueHus: OvHas

CraBpornosnb



Meroaudeckue ykazaHWs K  Ja0OpaTOPHBIM  3aHATHAM  00Ie00pa3oBaTeIbHON
mucuuumael OJ1.13 Buonorus cocranens! B coorBercTBUM ¢ TpeboBanusmMu OI'OC CIIO u
npeHa3HauYeHbl I CTYACHTOB, oOydarommuxcsi mo crenuanbHocTH 21.02.01 PaspaboTka u
AKCIUTyaTaysl He(TSHBIX U Ta30BBIX MECTOPOXKICHUH.

MeTtoauueckue ykazanus pa3paboTaHbl:
1. I'opneesa A.b., npenonasatens komwiemka CKOY B ropoae CraBpormnose
2. CronsipoBa A.C., npenonaBatens kouiemka CKD@Y B ropoae Craspormnodie



1. IlosicHuTeILHAS 3aMUCKA

JlaHHBIE METOAMYECKHE YKa3aHHs MTPeIHA3HAYAIOTCS I OKa3aHHsl TOMOIIIM CTYACHTaM B
BBINOJIHEHUH J1a00paTOPHBIX paboT 1Mo yueOHOH auciuminie «buonorusy.

B xone naGopaTtopHbix paboT, Kak 0HOW U3 (OPM CHCTEMATUYECKHX YU4E€OHBIX 3aHITUH,
oOyyaromuecs: MpUOOPETArOT HEOOXOJAUMbIE YMEHUS M HABBIKA 1O TOMY WJIA WHOMY Da3leiny
U3y4aeMOH JTUCIUILTHHBI

OOmre menu 1a00paTOPHOTO 3aHATHUS CBOJATCS K 3aKPETUICHHIO TEOPETHYECKUX 3HAHUM,
Ooiee TIIYyOOKOMY OCBOCHHUIO YXKE€ HUMCKOIIUXCA y OOYYaroIIuXcs YMEHHH W HaBBIKOB U
npuOOPETEHUIO0 HOBBIX YMEHHMHA M HABBIKOB, HEOOXOMUMBIX MM JJIsI OCYIIECTBICHHS CBOEH
npoeCCUOHATBLHON JIeATEPHOCTH M COCTAaBJIAIONIMX KBAJH(HUKAIMOHHbIE TPeOOBaHUS K
CICIIHAJIHCTY.

OcHOBHBIMU 33/1a4aMu JIA0OPATOPHBIX PAOOT SBIISIOTCS:

* yrIIyOJICHHE TEOPETUYCCKON M MPAKTUYECKOM IMOATOTOBKH;

* mpuOIMKeHHE Y4eOHOTO TIpoIiecca K pealibHbIM YCIIOBUSM paOOThl TEXHHKA,

* pa3BUTUE MHUIIUATHUBBI K CAMOCTOSITEILHOCTH O0YYaOLIMXCS BO BPEMSI BBITIOJIHCHUS MU
NPAaKTUYCCKUX 3aHIATUH.

JIaGopatopHbie PabOTHI CrPYNIUPOBAHBI MO TEMaM IPOrpaMMBbl Kypca W COAEp)KaT
PEKOMEHIANMU 110 BBITIOJIHEHUIO 33/IaHUi, 3a7a4, KOHTPOJBbHBIE BOMPOCHI IS TPOBEICHHUS
1abopaTOPHBIX padoT.



Pasznea 1. KiieTka — CTPyKTYPHO-(PYHKIMOHAJIbHAS €IMHUIIA )KUBOTO
Tema 1.2. CTpyKTYpHO-PYHKUMOHAIbHASI OPraHU3AIUSA KJIETOK

JlabopaTtopHasi pa6ora Ne 1 mo Teme: «M3yuyeHue CTpPOEHUSI PACTUTEJbHONH M
’KMBOTHOI KJIETKHU 0] MUKPOCKOIOM))

Heab padoThI: 03HAKOMUTHCS C 0OCOOCHHOCTSIMH CTPOCHHUS KIIETOK PACTEHUH U JKUBOTHBIX
OpraHU3MOB, I10Ka3aTh IPUHUMUIINAIBHOE €IMHCTBO UX CTPOCHHUS.

IIpuoOperaeMblie yMEeHUS U HABBIKH:

- OcymecTBIsATh NPOGECCHOHATIBHYIO ESTEIBHOCTh B YCIOBUSAX OOHOBJICHUS €€ IielieH,
COJIepXaHUsl, CMEHbI TEXHOJIOTUI;

- [IpuoGpecTt HaBBIKK TaOOpaTOPHOH pabOThI, chopMUPOBATH 3HAHUS 00 OCOOEHHOCTSIX
CTPOEHHUSI Pa3HBIX TUIIOB KJIETOK

OO0opynoBaHue: KOXXHWIIA YEUIyH JIYKOBHIIbI, SMHUTEIUATbHBIE KJIETKH U3 TOJOCTH PTa
YyeJIoBeKa, MUKPOCKOII, YaliHas JI0’KEUKa, IOKPOBHOE U MPEJAMETHOE CTEKJIa, CHHUE YepHUIIa, HOJ,
TeTpajb, pyyka, MPOCTON KapaHjall, JuHeika. PaboTa BBIMOIHSAETCS MO BapHaHTaM, KOTOPbHIE
Ha3Hay4aeT MPenoiaBaTelib.

IIpomoKUTEeILHOCTD 3aHATHA: 2 Yaca.

IHopsaok 1 MeTOAUKA BBINIOJIHEHUS 32 JAHMA:

1. OTpenure OT YelTyH JIYKOBHIIBI KYCOUEK IMOKPBIBAIOIIEH €€ KOXKHUIIBI U TIOMECTUTE €ro
Ha MPEMETHOE CTEKIIO.

2. HanecuTe kamenbKy c1aboro BOJHOTO pacTBopa ioa Ha nmpenapar. Hakpoiite mpenapar
MMOKPOBHBIM CTEKJIOM.

3. CHUMHTE YalfHOH JI0’)KEYKOI HEMHOTO CJIU3H C BHYTPEHHEH CTOPOHBI IIEKH.

4. TlomecTtuTe ciAM3b Ha MPEAMETHOE CTEKJIO U TOJKpachTe pa30aBICHHBIMH B BOJE
cuHUMH yepHuIamMu. Hakpoiite npenapaTt mOKpOBHBIM CTEKIIOM.

5. PaccmotpuTte 06a npenapara moj i MUKPOCKOIIOM.

6. Pesynbratel cpaBHEHUS 3aHecuTe B Tabnuiy 1 u 2.

7. Cnenaiite BBIBOJ O TIPOJICTIaHHOM padoTe.

Bapuant Ne 1

Tabnumna 1 - CxoacTBa U OTIUYHUS PACTUTEIHHON U dKUBOTHOM KIETKH

CxoancrBa Otanuns
Bapuant Ne 2
Tabnuia 2 - CpaBHUTENbHAS XapAKTEPUCTUKA PACTUTENBHOMN U )KUBOTHON KIJIETKU
Knerkn Huronnazma| SHAapo | IlnoTrHas kierouHas IimacTuabl
CTeHKa
PacturensHas
KuBoTHas

B xonme mpoBenenust n1abopatopHO pabOThI CTYIEHT OJDKEH HAy4WThCS: paboTaTh C
MHUKPOCKOTIOM H H3TOTOBJIATH TPENapaThl; CBSA3BIBATH (PYHKIUH OPraHOWAOB KIETKH C
(U3HONOTHYECKUMHU TIPOIIECCAMU, TPOTEKAIONIUMHU B HEH; CaMOCTOSITENIbHO M3Yy4aTh CTPOCHHUE
KJIICTKHU, BJIAJCTh TepMHHOHOFHeﬁ TEMBI.




Odopmienue oTuera:

OTuer H0KEH CONEpKaTh!

1. Ha3Banue TeMbl IpaKTUYECKON pabOTHI;

2. llens paGoTHI;

3. DBbINONHEHHBIC MPAKTUYECKUE 3aTaHUS

4. 3axmroueHue (BBIBOJBI IO MPAKTHYECKON paboTe).

OcHOBHbIE HCTOYHUKH HHPOpMaALIMHU:

1. KoHCHeKT feKuuu;

2. KoncrantunoB B. M. O6mas 6uonorus : yueonuk mais CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.Koncrantunosa. — 5-e¢ uzg., crep. — M. :
N3narenbckuit nentp <<KAxagemus>>, 2008. — 256 c.

3. KysuenoBa T. A. O6mas 6uonorus : yuebnoe nocodue ans CIIO / T. A. Kysuenona, 1.
A. baxxenoBa. — 2e usg.,crep. — Cankt-IlerepOypr : Jlanp, 2021. — 144.

Tema 1.5. )KusHeHHbII1 HUKJ KJIeTkH. MuTo3. Meiio3

JlaGoparopHnasi padora Ne 2 no teme: «?Ku3HeHHbIH IMKJ KJIeTkH. Muto3. Meiio3».

Heas paborbi: [lo3HakoMUTBCS C OCHOBHBIMU Iporieccamu Mwurto3za um Meiio3a.
Hayuurtbcs pemiath THIIOBBIE 32/1a4H 110 JaHHOI TeMe.

IIpuoGperaemblie yMeHUsI U HABBIKH:

- OcymuiecTBIsATh NMPO(HECCHOHATBHYIO NESITEIbHOCTh B YCIOBHAX OOHOBJICHUS €€ IeleH,
COJIep>KaHusl, CMEHbI TEXHOJIOTUH;

- [IpnoGpect HaBBIKK JTaOOpaTOPHOM paboThI, chopMUPOBATH 3HAHUS 00 OCOOEHHOCTSIX
MUTOTHYECKOTO U MEHOTHYECKOTO JAEICHUM.

IIpoxoxuTeIbHOCTD 3aHATHSA: 2 Yaca.

IMopsinok u MeTOAMKA BBINOJHEHUS 3aJaHUM:

3agaua Nel.

XpOMOCOMHBIN HA0Op COMATHYECKUX KJIETOK peyHoro paka paBeH 116. Ompenenute
XpOMOCOMHBIN Habop u uncio mosiekyn JJHK B oxHol 13 kiaeTok B mpodaze MuTo3a, B Metadase
MUTO32a U Tesnodasze MuTo3a. [losicHuTe, Kakue MpoLecchl MPOUCXOIAT B 3TU MEPUOBI U KaK OHU
BIUAIOT Ha u3MeHenue yncia JJHK u xpomocom.

3agaua Ne2.

O6mas macca moniekyn JJHK B 46 xpomocoMax siipa COMaTHUECKOW KJIETKH YeJIOBEKa
cocraBiseT 6°10-9 mr. Onpenenute, yeMy paBHa macca Bcex Monekyn JIHK B sipax B koHue
uHTep(daspl, KoHIlEe Tenodassl Meitos3a | u Tenodaszel meiioza II. OTBeT nosicHuTe.

3agauya Ne3.

XpOMOCOMHBII HAbOp CcOMaTHYeCKUX KJIETOK TIIeHUIbl paBeH 28. Onpenenure
XpoMOCOMHBIH Habop u yncio monekyn JJHK B kneTkax cemsizauatka nepej HauajaoM Meno3a, B
KoHIle Tenodassl Mero3a 1 u Tenodassl Melio3a 2. O0bACHUTE, KaKue MPOLECCHl MPOUCXOAAT B
9TH NEPUOJB] U KaK OHU BIMAIOT Ha u3MeHeHus yncna JJHK n xpomocom.

3amaua Ned.

B knerkax ogHOro M3 BUAOB IMIIEHUIBI COAEPKUTCA 28 XpoMocoM. OIpenenuTe 4nucio
xpomocom u moJiekyn JIHK nmpu oOpazoBanuy mbliblle B THIYMHKE HAa CTAIUAX Mpodasbl Meio3a
1, mpodassl 2 u Tenodasbl meiio3a 2. OOBICHUTE MOTYYECHHBIC PE3YIbTATHI.

3) B konme tenmodaspl 2 4KUCIO XPOMOCOM paBHO 14(0AHOXPOMATHIHBIE XPOMOCOMBI),
yucno monekyn JIHK paBuo Toxe 14.

3amaua Nes.



XpOMOCOMHBIN HA0Op COMAaTHYECKHMX KIETOK TMIIEHUIbI paBeH 28. Omnpenenute
XpOMOCOMHBIN Habop u uncio mosiekyn JJHK B oHO# U3 KIeTOK ceMs3auaTka repe; HayajaoM
Mmeiio3a, B aHadase meiiosa I u anadasze meiiosa 1. O0bsicHUTE, KaKKe MPOLIECCH MPOUCXOAAT B
ATHU MEPUOJbI U KAK OHU BIUAOT HAa u3MeHenue yucna JJHK u xpomocom.

3amauda Ne6.

B knerkax snpocnepma ceMsiH quinuu 21 xpomocoma. Kak U3MEHUTCS YUCIO XPOMOCOM U
mosiekyn JIHK B konme Tenmodaser meriozal u meio3a2 1mo cpaBHEHHIO ¢ MHTEp(a30i y 3TOTro
opranusma? OTBET MOSICHUTE.

3agaua Ne7.

Kaxkoit xpomocoMHbIl HAOOp XapakTepeH ISl KIETOK 3apojiblia U SHAOCIEpMa CEMEHH,
JTUCTHEB MBETKOBOTO pacTeHus. OOBSICHUTE PE3yIbTaT B KAXK/OM Cydae.

Odopmienue oTuera:

OT4er AOMKEH CONePKaTh:

1. Ha3Banue TeMbl IpakTUYECKOM pabOThI;

2. Ilens paboThr,

3. BhInonHeHHbIE TPAKTUYECKUE 3aaHUS

4. 3axmroueHue (BbIBOBI IO MPAKTHYECKOM padoTe).

OcHOBHbBIE HICTOYHUKH HHPOPMAIIUM:

1. KoHCHeKT JIeKIUH;

2. Koncrantunos B. M. O6mas 6uonorus : yaeonuk ans CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®azneeBa; no pen. B.M.KoncrantunoBa. — 5-e u3z., crep. — M. :
W3narenbckuii menTp << Akagemus>>, 2008. — 256 c.

3. KysuenoBa T. A. O6mas 6uonorus : yaeoroe mocodue st CI10 / T. A. Kysnernosa, 1.
A. baxxenosa. — 2e uzn.,crep. — Cankt-IlerepOypr : Jlanp, 2021. — 144.

Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa
Tema 2.3. OHTOreHe3 pacTeHni, )KUBOTHBIX U YeJI0BEKa

JlabopaTopHas pa6ora Ne 3 mo teme: «OHTOreHe3 pacTeHHMi, )KHBOTHBIX U YeJI0BEKa)

Heab padoThI: MTO3HAKOMHUTHCS C SMOPUOHATLHBIMH JTOKA3aTEIbCTBAMHU
HBOJIFOLIMU OPTaHUYECKOTO MUpa.

IIpuoOperaembie yMEHUSI M1 HABBIKM:

- OcymecTBisaTh NMPOoGEeCCHOHATBHYIO JESITEIIBHOCTh B YCIOBHUSX OOHOBJICHUS €€ IIeNeH,
CoIEepKaHUsA, CMEHbI TEXHOJIOTHI;

- [IpnobOpecTn HaBBIKK JTaOOPaTOPHOU pabOTHI, CHOPMHUPOBATH 3HAHUS 00 OCOOCHHOCTSIX
OHTOT'CHE3a XUBBLIX OPraHU3MOB.

IIpomoKuTEeILHOCTD 3aHATHSA: 2 Yaca.

IMopsiioK U METOAMKA BHINOJHECHUSA 3aJaHUIM:

3aganue 1. Paccmotpets puc. 3.1 - OMOpHOHaIbHOE Pa3BUTHE MTO3BOHOYHBIX KHUBOTHBIX.

3aganme 2. BbIABUTH 4epThI CXOACTBA 3apPOJIbIIIECH UeIOBEKA U JPYTUX MO3BOHOYHBIX.



Puiba Canamannpa Yepenaxa Kpsica Yenosekx

Pucynok 3.1 — OMOpuoHaabHOE pa3BUTHE TO3BOHOUHBIX JKUBOTHBIX
3ananme 3. 3anonHuTh TabMUIy 3.1, yUUTHIBAs CTAAMIO PA3BUTHSL.
Tabmuua 3.1 - OcobeHHOCTH SMOpHOreHe3a

O0beKT u3yuenue CxoxacrBa Paznuuus

Pri6a

Pentunus

Kpeica

YenoBek

Odopmienue oTuera:

OT4YeT MOKEH COAepIKaTh:

1. Ha3Banue TeMbl MPAKTUYECKON PabOTHI;

2. Uenb pabortsr,

3. BbINONMHEHHBIE TPAKTUYECKUE 3aaHUS

4. 3akmoueHue (BBIBOJBI MO IPAKTHUECKOH paboTe).

OcHOBHBIC MCTOYHUKHU MHPOPMALIUM:

1. KoHCneKT neKuy;

2. KoncraatuaoB B. M. O6miast ouonorus : yaeonuk st CI1O B. M. KoncranTuHoB, A.
I'. Pe3anos, E.O.®aneera; mo pen. B.M.KoncrantunoBa. — 5-¢ u3z., crep. — M. :
W3narenbckuit nentp <<KAxagemus>>, 2008. — 256 c.

3. KysuenoBa T. A. O6mas 6uonorus : yuebroe mocodue manst CI10 / T. A. Ky3uernona, 1.
A. baxxenosa. — 2e uzn.,crep. — Cankt-IlerepOypr : Jlanb, 2021. — 144,




Cnmcok OCHOBHOM M I0NOJTHUTEJIbHOM JINTEPATYpPbl

1. buonorus venoBeka : yueOHUK U1 By30B / B. 1. Makcumos, B. A. Ocranenko, B. /.
®omuna, T. B. Mnnonurosa ; nox pegakuueit B. M. MakcumoBa. — 2e uza.,crep. — CaHKT-
ITeTepOypr : Jlans, 2023. — 364 c.

2. BacunneBa E. E. 'eneTnka yenoBeka ¢ OCHOBaMH MEIUITMHCKOM reHeTHKu. [locobue mo
pemenuto 3aaa4 : yueoHoe nmocooue mist CIIO / E. E. BacunseBa. — 6¢ usn.,crep. — CaHKT-
ITerepOypr : Jlanp, 2024. — 92 c.

3. Epemuenko, O. 3. buonorus: yuenue o Ouocdepe: yueOHOe mocoOue st CpeaHEro
npodeccuonanbHoro oopazosanus / O. 3. Epemuenko. — 3-e uzj., nepepad. u gom. — MoCKBa :
Nz narensctBo FOpaiit, 2022. — 236 c.

4. Kapenuna K. A. Acummerpus Mo3ra U MaTEPUHCKO-IETCKUE B3aUMOOTHOILEHUS
mitekonuraronmx: moHorpadus / K. A. Kapennna, A. H. I'unes, E. b. ManammyeB. — 2e u3n.,
crep. — Cankr-IlerepOypr :Jlans, 2022. — 204 c.

5. Kysuenona T. A. O6mas 6uonorus : yaebHoe nocobue ans CIIO / T. A. Ky3ueuosa, U.
A. baxenoBa. — 2e usg.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144 c.

6. Kyprys P. B. I'enetuka 4enoBeka ¢ OCHOBaMH MEAMIIMHCKOW T€HETUKH : y4eOHOe
nocobue s CIIO / P. B. Kyprys,H. B. Kucenesa. — 4e u3za., crep. — Caunkr-IletepOypr :Jlans,
2023. — 176 c.

7. Jleonona I'. I'. buonorus: yaebnoe nocodue mist CI1O /T'. I'. JleonoBa. — 2¢ u3., cTep.
— Camnkr-IletepOypr : JIanp,2023. — 172 c.

8. IlaBnoBa, E. . Dxonorusi: y4eOHUK ¥ MPAKTUKYM JIsi CPEAHETO MPOPECCHOHAIBHOTO
obpa3zoBanus / E. . I1aBnosa, B. K. HoBukoB. — Mocksa : M3narensctBo FOpaiit, 2022. — 190
C;

9. INaceunuk B.B., Kamenckuii A.A., Py6nioB A.M. u apyrue buonorus / Ilox pen.
[Taceunuka B.B. Axumonepnoe obuiectBo «M3narensctBo «llpocsemenuer». —2024. — 272 c.

10. TTonomeeBa O. A. OuU3HKO-XMMHYECKHE METOJbl HCCIEJOBAaHMS W TEXHHUKA
nmabopaTopHbIX padot : yuebHoe mocodue mis CIIO / O. A. TlomomeeBa. — 4e uza.,crep. —
Cankr-ITerepOypr : Jlans, 2023. — 108 c.

11. Teitnop . buonorus: 8 3 1. T. 3/ J1. Teitnop, H. I'pun, V. Crayt ; nox pen. P. Conepa
; mep. 3-ro aHri. u3a. — 14-e uzn. — M. : JlaGoparopus 3nanuii, 2022. — 451 ¢

12. Teiinop /1. buonorus: B 3-x Tomax. — M.: Jlaboparopus 3nanmii, 2021. — 2021 c.

13. TepemoB A.B., IlerpocoBa P.A. buonorusi. buonornueckue cuctemMsl U mporeccsl //
OO6mmecTBO ¢ orpaHn4eHHOM oTBeTcTBeHHOCTHI0 «OLl MHemozunay. — 2024. — 399 c.

14. Tynaxosa O. B. buonorus. Yue6Hoe nocodue. — M.: Jupekrmeaua [labmumumnr,
2020. — 450 c.
15. Tynskosa O. B. M30pannbie Bonpockl ob0mielt 6uonoruu. YuebHoe nocodue. — M.:

Hupexrmenua [Tabmummnr, 2020. — 147 c.

3.2.2. OCHOBHBIE JJICKTPOHHbIC U31AHUA

1. http://www.eco.nw.ru- BHemkoabHast 5K0JIOTHS;

2. http://college.ru/biologiya/- buosorust B OTKpBITOM KOJUISIDKE

3. http://webelements.narod.ru - WebElements: oHiaiiH-CIpaBOYHUK XUMHYECKUX
AIIEMEHTOB

4. http://all-met.narod.ru - 3anumarensHas bronorus: Bce 0 MeTaiax

3.2.3. JlonoJiHUTEIbHbIE HCTOYHHKHU

1. https://infourok.ru/

2. https://resh.edu.ru/



